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Quick picture of 


MCCARRAN FIELD 


Las Vegas, Nevada 


$2,000,000 county improved airport... 3 paved runways 
... 24-hour CAA Tower, communications and weather... 
free tie-down... U-drive car service... luxury terminal 
buildings ...6 miles from Las Vegas. 


Here’s Nevada! Famed vacationland and 
growing business area. The fabulous won- 
ders of the West—-Lake Mead, Hoover 
Dam, the Grand Canyon, Death Valley, 
the High Sierra—are only minutes by air 
from Las Vegas. And cities such as Los 
Angeles, Phoenix, Reno are within easy 
flight reach. When you combine your bus- 
iness trip and winter vacation, you'll see 
more and do more in Nevada when you 
travel by private plane. 


Donald B. Day and John M. Richardson, 
operators of Swiftaire, Inc., say: ‘Nevada is booming these days. Every 
year, air travel sets new records for both pleasure and business missions. 


“That’s why we find, in carrying out our diversified operations, that our 
planes are in constant use. Flying heavy schedules means that we've got to 
have reliable aviation products. And time-tested Chevron 80/87 Aviation 
Gasoline and RPM Aviation Oil have proved best for us. 


“Desert Flying, too, calls for dependable engine performance, especially on 
cross-country flights. So we're not surprised that more and more visiting 
pilots ask us for Standard Aviation Products by name. Like us they ve fount 
that for all-round efficiency, Chevron ‘80/87’ and ‘RPM’ are their best bet.” 


T.M’S**RPM,’' ‘*CHEVRON,’’ REG. U.S, PAT. OFF. 


TIP OF THE MONTH 


You'll get more out of your cross-country 
flights if you'll consult your airport flight 


advisory service, and check into their latest AVIATION Vie 
GASOLINE 4 


flight aids before you start out. Planning 
ahead will help you have more fun with 
maximum economy when you fly. 


No. 1 in a series 
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ULE LL 
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2000 miles nonstop with 


or 25 tons of cargo 


200 fully armed troops... 


—the Douglas C-124 Globemaster! 


Most versatile troop and cargo carrier 
in the air today, the Douglas Globe- 
master gives our Armed Forces new 
mobility in either attack or defense. 


Designed to take off at a gross weight 
of more than 87 tons, the Globemaster IT 
—in flight tests—exceeded planned ca- 
pacity by nearly 18 tons. This aerial 


giant can lift 94% of all types of military 
vehicles fully assembled . . . tanks, bull- 
dozers, huge cranes and loaded trucks. 


A single C-124 can transport 200 com- 
pletely equipped troops across the 
Atlantic and land with generous fuel re- 
serves. When used as an airborne hospi- 
tal, it can accommodate 127 litter pa- 
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tients . . . plus all of the necessary 
doctors, nurses and attendants. 


Performance of the C-124 Globemaster 
is another example of Douglas leader- 
ship in aviation. Building planes that can 
be mass-produced to fly faster and 
farther with a bigger payload is always the 
basic rule of Douglas design. 
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21 Years’ Safe Operation 4 Billion Passenger Miles 


Colonial Airlines’ slogan “Safety Is No Accident” is Pan American World Airways Atlantic Division 
well proved in this outstanding performance record. chalked up this record in a single 3-year period. Pan 
Colonial uses Flying Red Horse products. American uses Mobilgas Aircraft, Mobiloil Aero. 


10,000 Miles Non-Stop 1160 Miles On One Engine 


B-36’s—world’s largest and 
longest-ranging bombers—in 
production by Convair for 
the Air Force, use Flying 
Red Horse products during 
development tests. 


New twin-engine Aero 
Commander made record 
flight with one propeller re- 
moved—used Mobilgas Air- 
craft, Mobiloil Aero! 


Bob Faris, piloting Mooney 
Mite in 1230-mile non-stop 
record for midget planes, 
proved economy of Flying 
Red Horse products! 


3.12 Gallons Per Hour 


PACING AIR PROGRESS SINCE HISTORY’S 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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Flying Red Horse 
Products 
"Help Set All Kinds of 

New Marks ! 


o THE Wright brothers at Kitty Hawk—to 

Admiral Byrd, Lindbergh, Amelia Earhart, 
Wiley Post and other leading air pioneers—the 
sign of the Flying Red Horse has meant record- 
making performance and safety. 


Today’s pioneers, too, rely on this famous 
sign for proved flight protection. 


So take the tip... Whether youre out to set a 
new record or take an easy-stage cross-country 
flight, fill up with Mobilgas Aircraft, assure 
smooth engine performance with Mobiloil Aero. 
They re available at airports from coast to coast, 
border to border! 


FIRST FLIGHT! 
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Captain P. V.H. Weems, 
U. S. Navy, Retired, 
founder of Weems Sys- 
tem of Navigation, au- 
thor, internationally 
known consultant on air 
and sea navigation. 


WHICH OF MY 40s 


DO YOU NEED? 


U. S. AIR FORCES, MAJOR AIR LINES AND 
FRIENDLY GOVERNMENTS usc many of my 
navigation aids and instruments as standard 
equipment. Of these, navigation “‘musts’’ for 
pilot and student alike are the Weems Mark II 
Aircraft Plotter, the Dalton E-6B, or Mark VII 
Computer. A few of my navigation aids and 
instruments are described below. Many others 
are described in my FREE 26-page catalog. 
Write for your copy today. Address Dept. 6. 


WEEMS MARK II PLOTTER: Scale fits sectional 
and world air charts. Used for plotting bearing, 
courses, measuring distances, constructing wind 
diagrams and angles. Only $2.00. 


DALTON E-6B COMPUTER: Two sides. One for 
solving all vector problems—wind, true heading, 
pecan speed. Other side graduated for com- 
puting speed-time-distance, fuel consumption, 
air speed and altitude corrections, as well as 
statute-nautical mile conversions. Only $10.00. 


DALTON MARK Vil COMPUTER: Vector side 
““mocks-up’’ track-drift-true heading triangle, 
allows simple, easily oriented setting-up and 
solution to all wind problems. Computer side for 
speed-time-distance, fuel consumption, air speed 
and altitude corrections, and statute-nautical 
mile conversions, plus erasabie air speed cali- 
bration chart and hight log. Only $5.00. 


MARK VIII-A COMPUTER: A circular slide rule 
with additional scales for altitude and airspeed 
correction and for density altitude. Does all dead 
reckoning computations except wind-drift and 
other vector problems. Only $1.50. 


LINK BUBBLE SEXTANT: Simple, rugged con- 
struction assures perfect adjustment at all times. 
Light weight and correct balance eliminate 
muscular tension and make accurate observations 
easy to obtain. Optical system permits direct 
observation of stars, prevents possibility of ob- 
serving wrong star. Price, with spare bubble, 
case and accessories . . . $37.50. 


NEW NAVIGATION BOOKS: Flying the Omni- 
range by Zweng. $4.00. Practical Air Navigation 
by Lyon. Basic for pilot and student alike. $2.50. 
Instrument Flying ee Weems & Zweng. $4.50. 
Electronic Navigation by Orman. Covers Radar, 
Loran etc. $4.50. Government Charts and Publica- 
tions: A complete line. 


WEEMS AIR NAVIGATION 
SCHOOL: Since 1927. Resident- 
Home Study Courses. Catalog 
free. Enrollment approved under 
G.I. Bill. 


“See your Aviation Supply Dealer" 
or send today for this 26-page 
catalog. It’s FREE! 
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Cover: Republic F-84F 


Close Support In Korea... M/Sgt. Richard Bartlett 


T-6 Mosquitos pin-point targets for close-support jet fighters 


The Airline Pilots Look at Safety 
Capt. William W. Moss 


Safety is result of integration of sound design and operation 
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Aircraft operator experiments with two engines to power Navion 


Lesson in Logistics................ Dick LaCoste 


Military Air Transport Service airlifts supplies to Korea 


Revolution in Research... ... Douglas J. Ingells 
Wright Field operates in the realm of the fantastic for the AF 


The: Delta Wings. 292 --<2 eee Don Downie 


Convair's XF-92A may be forerunner to new type interceptors 


Remote-Indicating Compass System. H. A. Senior 


Technical details of construction, operation of Gyrosen Compass 


d.c. Generators....._.. H. J. Pyle & R. P. Mosley 


Don't overload the heart of a plane's electrical system 


Corporate-Plane Cleaning... ... Galen P. Potter 


A well-kept airplane is the result of care and planning 
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News notes of operations in the field of executive circratt 


Dilbert: 8 otis S. H. Warner & Robt. Osborn 


In the air, on land or sea, there's no substitute for horse sense 
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Pictorial Indicators 


Military Aviation... 
CAOA Report..... 34 


Air Your Views..... 6 


J. FRED HENRY . . Editor and Publisher 
BENNETT H. HORCHLER . . Ass't. Publisher 
D. N. AHNSTROM . . Managing Editor DON DOWNIE . 
CHARLES W. ADAMS . 


PEGGY N. YAMRON .... Asst. Art Director ARTHUR KAPLAN . 


MAY 1952 


May, 1952 


10 


12 


18 


20 


22 


24 


26 


28 


30 


32 


64 


- Western Editor 
. Art Director STANLEY M. COOK ._. Production Manager 


. Circulation Director 


VOLUME II, NUMBER 5 


Henry Publishing Co. publishes SKYWAYS at 444 Madison Avenue New York 22, N 
Advertising Offices; 444 Madison Avenue, New York 22, N. Y.:6N. Wichioan Aven Chicane 
IIl.; 816 W. 5th Street, Los Angeles 17, Calif. Gordon Simpson, West Coast Manager. Thomas - 


W. Bryant, Jr., Chicago Manager. 


The following publications are combined with SKYWAYS: Air News and Flying Sportsman. 


All rights to these names are reserved by Henry Publishing Co. 


SKYWAYS 


oe 


TO TAKE THE 


IN AVIATION! 
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Embry 64 


Riddle 


RIGHT NOW...TODAY...OPPORTUNITIES FOR TRAINED 
AVIATION SPECIALISTS ARE “GOING BEGGING’! ONE YEAR 
FROM TODAY, THE DEMAND FOR CAREER MEN 
IN THE AVIATION INDUSTRY WILL BE EVEN GREATER! 
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We can offer you definite proof of the above statement... 
or, to prove it to yourself, watch the “Help Wanted” 
columns of any of the big city newspapers. Aside from 
the fact that there are many many jobs open in aviation 
today, the future requirements of this tremendous, rapidly- 
growing industry will assuredly grow far in excess of the 
number of men available and qualified to fill the jobs. 


THIS IS YOUR OPPORTUNITY ...AND NOW 
JS THE TIME TO PREPARE FOR IT! 


Embry-Riddle training is by far your quickest, surest road 
to the opportunities in the aviation industry. Complete 
eight-month to two-year Embry-Riddle courses in every 
phase of aeronautics are tailored to the practical and 
exacting aviation industry requirements. 


YOUR EMBRY-RIDDLE GRADUATION CERTIFICATE INSURES 
YOUR CAREER OPPORTUNITY! 


You learn fast and well at Embry-Riddle. You work with 
live aircraft in vast shops and hangars...with the finest 
instructors...with the finest equipment available anywhere. 
If military service interrupts your studies...you’re still a 
long way ahead of the crowd. 

If you are now a high school student or a recent graduate, 
ft will pay you to investigate at once the full advantages 
and guaranteed career security of Embry-Riddle training. 
Don’t delay...write for complete information today, 


ELIGIBLE VETS STILL ACCEPTED UNDER G.I. BILL OF RIGHTS 
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STEPS 
THAT WILL GIVE G/Y 


THESE COMPLETE EIGHT-MONTH TO TWO-YEAR 
EMBRY-RIDDLE COURSES ARE TAILORED TO THE 


PRESSING 


DEMANDS OF THE AVIATION 
AIRCRAFT & ENGINE MECHANICS 


Vast numbers of properly trained A&E Mechanics are 
urgently needed. Our C.A.A. approved school with a 
quarter-century experience assures your quickest advance- 
ment. Embry-Riddle students learn fast with modern 
equipment, including jet...live aircraft, airline-size hangars. 


AERONAUTICAL DESIGN AND TECHNOLOGY 


Embry-Riddle’s accelerated 26-mo. Aeronautical Design 
and Technology Course provides finest training available. 
Technicians with management responsibility enjoy 
highest salaries! 


COMMERCIAL PILOT 


Embry-Riddle trained pilots benefit from our years of 
experience with 30,000 students...the best instructors, 
up-to-date aircraft, superb year-’round flying weather. Also 
Instrument and Instructor’s ratings. 


A &E COMBINED WITH COMMERCIAL PILOT 


Airmen with dza/ pilot-engineering ability are needed by 
aviation companies and operators. Embry-Riddle combina- 
tion training offers you the most in your aviation career. 


INDUSTRY! 


==-=-=CLASSES ARE BEGINNING NOW...SEND THIS COUPON TODAY! 


I am interested in... 


Dean of Enrollments - Dept.93 
Embry-Riddle School of Aviation 
Miami 30, Florida 


(] A.&E. Mechanic 


{_] Commercial Pilot 
Aeronautical Design 
and Technology 
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Please Print 


me 


Embry¢9 Riddle 


NAME 
9 4 g ADDRESS Commercial Pilot 
SCHOOL OF AVIATION ' Paes 
MIAMI 30, FLORIDA City Private Pilot 
Veteran 
State Ae Check One | Non-Veteran 


TRAIN IN MIAMI AIR CAPITAL OF THE WORLD 
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CHEMISTRY 


onsures depenliilety 
and adeanced Leste 
t7e LOCKCM Manes 


METALLURGY METEOROLOGY 


AIRCRAFT DESIGNING and construc- 
tion are precise sciences. That’s 
why Lockheed Engineering has 
more departments than a big uni- 
versity. 


ASTRONOMY NUCLEAR ENERGY 


Lockheed’s several thousand 
scientist-engineers work on more 
ry than 150 major projects—to build 
the utmost precision and dependa- 
bility into Lockheed aircraft. 


LOCKHEED’S ENGINEERS must have 
all the right answers for each vital 
part of every airplane. Will it 
stand heat, cold, tropical damp, 
corrosion, sand, dust, stress, 
strain, torque—and exactly how 
much? Can it be made lighter, 
stronger, smaller, simpler, more 
economical, better in any way ? 

If the right metal doesn’t exist, 
Lockheed scientists develop one. If 
a new machine is needed, Lock- 
heed engineers invent one. There’s 
always a new problem, because 
Lockheed is always looking for a 
better method — always building 
better aircraft. 

TRAINING FOR SCIENTIST- ENGINEERS 
For information about Lockheed’s 
on-job training, write: Engineer- 
ing Section, Employment Dept., 


Lockheed, Burbank, Calif. 


MATHEMATICS PHYSICS 


T-33 JET TRAINER 

SUPER CONSTELLATION 
P2V NEPTUNE 

MILITARY CONSTELLATION 
F-94 STARFIRE 


ARMAMENTS AERODYNAMICS 


Lockheed 


Aircraft Coxporation 


BURBANK, CALIFORNIA, AND MARIETTA, GEORGIA 


SKYWAYS 


Lockheed 


EXPANDS AIRCRAFT 
RESEARCH CENTER 


As modern aircraft extend beyond 
sonic speeds and penetrate the outer 
limits of the atmosphere, new prob- 
lems of design, materials, power, 
safety and pilot comfort arise, re- 
quiring the kind of scientific research 
facilities now found at Lockheed. 


New buildings, providing labora- 
tories in nearly every known science, 
have been added to Lockheed’s 
Research Center in Burbank, Calif. 
Each building was designed for a 
special purpose. Each contributes to 
research, testing, invention or design 
—to help solve any new aircraft need 
or problem. 


Lockheed’s new 5-story Engineer- 
ing Building, for example, houses a 
streamlined science headquarters, 
where engineers delve into such sub- 
jects as atomic research, pilotless 
aircraft, jet transports and advanced 
supersonic fighters. 


SCIENCE CENTER 

Lockheed advanced blueprints go 
to work in the new Research Center, 
which includes an aerodynamics lab- 
oratory, testing laboratory, wind 
tunnel, electronics laboratory, 
weather laboratory, chemistry labo- 
ratory and hydraulics laboratory. 
Here, meteorologists check the effects 
of every kind of weather on every 
vital plane part—shooting Sahara 
sand into engine bearings, growing 
tropical fungus on wiring, building 
Arctic ice on leading edges. These, 
and hundreds of other scientific tests, 
result in greater dependability in 
Lockheed planes. 


Another advanced building at 
Lockheed is the massive Hall of 
Giants, which contains the nation’s 
largest industrial equipment for 
building aircraft. 


The new designs and methods 
which are developed almost daily at 
Lockheed are necessarily classified 
today.When they can be talked about, 
they will go down in history along 
with the many other Lockheed engi- 
neering firsts. 
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C-47 or DC-3 
Gentlemen: 

Could you tell me the exact difference between 
a C-47 and a DC-3? A friend and I have been ar- 
guing about whether or not they are one And the 


same plane. 
J. L. SAMUELS 
Dodge City, Kansas 


Gentlemen: 

Would you setttle a question? A friend of mine 
maintains there is a twin-engine DC-4 transport, 
and I say the DC-4 is a four-engine plane with 
the modified version being the DC-6. I say the 
DC-3 is the twin-engine job, also known as the 
C-47 and C-53. 

E. F. PIERCE 
North Chicago, Illinois 


The Douglas DC-3 is a twin-engine commercial 
transport, the military version of which is de- 
signated C-47. The C-53 is the troop-carrier ver- 
sion of the cargo-carrier C-47. The DC-4 has and 
always dd have four engines. Military designat;on 
of the commerical DC-4 is C-54. The DC-6 is a 
larger and more powerful development of, and 
successor to, the DC-4. Military designation of the 
DC-6 is C-118. We hope that answers the ques- 
tions of both Mr. Samuels and Mr. Pierce.—Eb. 


F3F-3 and F5F 


Gentlemen: 
Would you give me please the performance, 
powerplant and armament of the Grumman 


F3F-3 and F5F? 
J. B. PEWITT 
Louisville, Kentucky hs 


The F3F-3 was first flown in December, 1938. 
It was powered by a Wright R-1820-22 engine and 
had a cruising speed of 230 mph. It was armed 
with one 30-cal. and one 50-cal. machine gun. 
The F5F was actually the XF5F, Skyrocket. It 
never became a production airplane. It was a 
twin-engine s*ngle-place fighter monoplane, pow- 
ered by two Wright 1820-42 engines, cruised at 
290 mph and carried two .50-cal and two .30 cal. 
machine guns. : 


Outside Loop 


Gentlemen: 
I would like to know if it is possible for a plane 
to do an inverted or outside loop? 
H. DOWNS 


Winton, N. C. 


Yes. In an outside loop, the loop starts from nor- 
mal flight and passes successively through a dive, 
inverted flight, climb, and then back to normal 
fl ght, the pilot always being on the outside of 
the flight path. Several aerobatic pilots flying 
aircraft stressed for aerial aerobatics have done 
outside loops.—ED. 


Private Pilots 
Gentlemen: 

Could you shed a little light on this question 
for me? I want to know how many non-commer- 
cial pilots there are in the United States. 

H. W. LUNDGREN 
Villa Park, Illinois 


According to the latest CAA Statistical Hand- 
book, there were 328,380 licensed private pilots 
as of 1949 (Dec. 31). There were 92,809 civil air- 
craft (including gliders) as of that date; 9,025 
licensed transport pilots, 187,769 pilots with com- 
mercial licenses, and (as of Dec. 31, 1950) 44,591 
student pilot approvals.—Eb, 


Will She Stall 
Gentlemen: 

In reading the article, ‘‘Will She Stall,” in the 
February issue, I was surprised at your answer to 
the question. Truth of the matter is, if your 40- 
mph headwind should stop it would only change 
the groundspeed, not the IAS, and groundspeed 
does not affect stalling My answer to your ques- 
tion would be, ‘‘It would continue its approach in 


a normal manner.” 

R. E. KEOUGH 
4th Inf. APO 39 
New York, N Y. 


Civil Air Patrol 


Gentlemen: 

I am extremely interested in joining the Civil 
Air Patrol. Would you give me the address of the 
Pennsylvania Wing? 

T. B. BECKELMAN 
Shenandoah, Penn. 


For information concern'ng the Pennsylvan‘a 
Wing of the CAP, write to Col. P. F. Neuweiler, 
744.N. Front Street, Allentown.—Eb. 


$$$ to. Cuba 


Gentlemen: 

I am taking the liberty of enclosing a copy of 
a letter addressed to the Cuban Secretary of State 
explaining in detail how they charge private pilots 
excessive landing fees and custom brokerage 
(these people do the work custom officials should 
do and charge exorbitant rates for filling out a 
few papers) when visiting Cuba. Perhaps expos- 
ing this banditry would put an end to it. 

M. FIRNHABER 

Waukesha, Wisconsin 


For our reader’s interest, we herein offer a 
condensation of Mr. Firnhaber’s letter: “The pur- 
pose of this letter (to Dr. Aureliani Sanchez 
Arango) is to bring to your attention some of 
the excessively high custom fees and brokerage 
charge private pilots. Here is a complete re- 
view of my visit to your country: 1) I was 
charged $13.60 for a telegram to your Minister 
of Defense (sent by Cuban Consul at Key West) 
for permission to fly to Rancho Boyeros in Ha- 
vana. On arriving at Rancho Boyeros, we were 
charged $2.50 for landing fee, plus a brokerage 
charge of $12.50. 2) We spent the morning at the 
Ministerio de Commicaciones and finally secured 
permission to fly over the island to Kingston, Ja- 
maica. Department was very cooperative and there 
were no charges. 3) We flew to Aeropuerto de 
Canaguey, Cuba. The following morn‘ng the local 
customs official presented us with a bill for $10.00. 
The customs man insisted on collect'ng the fee 
which he claimed was for overnight and to im- 
-oress us he had with him a soldier with a sub- 
machine gun. 4) We flew on to Kingston, Jamaica, 
and found our treatment in this British colony 
completely different. The only fee we had to pay 
was our initial landing fee of $2.50, and their 
attitude was one of complete cooperation and 
courtesy. 5) Going back to the States we had to 
go through Cuba again, and had to pay an ad- 
ditional $5.00 brokerage fee, another $5.00 for 
health certificate, and $2.50 for taxicab for two 
customs men to come to the airport. If you wish 
private pilots to visit your country, you'd better 
eliminate these fees and teach your soldiers cour- 
tesy.”’ Hm... Mr. Firnhaber, your complaint 
is a duplicate of many received from visitors to 
Cuba. Efforts are being made by various organiza- 
tions to eliminate this condition, but nothing con- 
crete has been accomplished yet. We hope the 
picture will soon be different.—Eb. 


‘edgy 


Every city or good-sized town has 
a radio station on which you can 
home reliably and automatically 
with the Lear ADF-12—and it’s just 
this simple— 

—Tune the Lear ADF-12 to the 
desired station—instantly the hand 
will point the way to go. 

—Turn the airplane till the hand 


points straight up—you will then be 
heading straight for the station. 


—As the hand swings to 180° 
you are over the station. 


It’s inexpensive to own —— 
ask your Lear distributor for 
a demonstration 
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LEAR inconPoraten , 10S ANGELES, CALIFORNIA USA 


How many times have you been 
‘all fouled up with primitive, complex, hunt-and-look navigation? Ever figure 
out how much gas you have wasted getting your bearings, or how that forced 
landing could have been avoided had you not been lost? 

Consider, then, the simplicity and the economy of reliable, automatic radio 
navigation. Fly relaxed—feel safer over strange terrain without fear of missing 
check points, getting lost, or not finding the airport when visibility is poor. 

There’s no further need for confusing, cumbersome navigation parapher- 
nalia. The Lear ADF-12 automatically points the way with amazing accuracy. 
The initial cost is low — the best and cheapest insurance you can buy. 


The Lear ADF-12 is a combined automatic direction 
finder, a broadcast receiver, and a radio range and communications receiver — 
all in one neat, compact, lightweight inexpensive package that weighs less than 
18 pounds. It is accurate and very sensitive — provides reception on three bands: 
200-440 ke; 475-1050 ke; and 1000-1750 ke. In addition, the ADF-12 contains 
provisions for furnishing modulation and power to Lear VHF transmitters. Instal- 
lation can be made quickly and simply in any plane from a Cub to a Connie. 


Write today for free illustrated booklet. 


LEAR INC. LEARCAL DIVISION « 11916 WEST PICO BOULEVARD, LOS ANGELES 64, CALIFORNIA 


LEAR INTERNATIONAL EXPORT CORPORATION ® 9 EAST 45TH STREET, NEW YORK 17, NEW YORK 
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NAVY FIGHTER, latest of the line of Grumman aircraft, is the new F9F-6 Cougar, a 
sweptwing successor to the Panther. For security reasons, speed is listed as “over 600 mph" 


MILITARY AVIATION 


Navy's Cougar 

Newest “cat” out of the Grumman “bag” 
of fighters is the F9F-6 Cougar, a sweptwing 
successor to the Panther. Powered by a 
Pratt & Whitney turbojet engine (designa- 
tion classified at this time), the Cougar is 
said to be much faster than its predecessor. 
although retaining the same low landing and 
take-off speed. 


... and the Fury 
Another new Navy carried-based fighter 


is the North American FJ-2 Fury, a swept- 
wing version of the FJ-1. Classified as a 650- 
mph aircraft, the FJ-2 is powered by a GE 
J-47 turbojet engine, has a range of 1,000 
miles and a service ceiling in excess of 
45,000 feet. It carries four 20-mm cannon. 


High-Altitude Altimeters 
Two new altimeters which are expected to 


measure altitudes ranging from 25 to 95 
miles in the upper atmosphere are under 
development, according to announcement by 
the Air Force’s Air Research and Develop- 
ment Command. One type altimeter is de- 
signed for operation between 150,000 and 
300,000 feet; the other, between 300,000 and 
500,000 feet. The altimeter designed for the 
150,000 to 300,000 level is basically a Pirani- 
type gage; the second is an ionization-type 
gage. Experimental models of both have been 
built by Eclipse-Pioneer Division, Bendix 
Aviation. 


Sabre Edge 
According to recent report, the Air Force 


F-86 Sabre jets hold a 129 to 14 kill ratio 
over the Red Mig 15 in Korea. Although the 
two airplanes are similar (both have roughly 
the same sweepback of wing and tail, both 
have engine air intake in the nose, and the 
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engine thrust is the same) and their maxi- 
mum level flight and diving speeds are 
potentially the same, there are two basic 
differences: the Mig is considerably lighter 
than the Sabre and so has a superior rate 
of climb, particularly above 30,000 feet; and 
the Mig employs a very elementary flight- 


control system which, in the opinion of U. S. 
engineers and designers, is inadequate for 
today’s operating speeds. In short, the Sabre 
and Mig are about alike in level flight and 
dive speed; the Sabre has a better range 
while the Mig has a better climb; but the 
Sabre offers better flight control. 


a 


News Notes 

LOCKHEED reports first plane to be built 
in its new Special Projects Center at Bur- 
bank, Calif., will be the Air Force XC-130, 
a turboprop military cargo ship. 


CONVAIR announced an Air Force con- 
tract for prototype production of a new high- 
performance interceptor aircraft. Neither the 
Air Force nor Convair will give further de- 
tails, but widespread opinion is that it is 
for a delta wing plane to be designated 


XF-102. 


NAVY has cancelled its plans for procure- 
ment of the F3D-3 twin-jet all-weather car- 
rier-based fighter, a sweptwing version of 
the F3D-2 Skyknight. This cancellation does 
not affect present procurement of the F3D-2. 


CANADAIR LTD., of Montreal expects to 
begin delivery of 500 Sabres for the Royal 
Air Force early next year. Sabre airframes 
are to be built by Canadair, while engines 
will come from the U.S. 


ALLISON J-71 (formerly designated J-35- 
A-23) may power a new version of the North- 
rop F-89 Scorpion night fighter. The J-71 
is in. the “over 9,000 pounds thrust class.” 


GENERAL ELECTRIC has developed a 
new all-electric automatic pilot designated 
G-3 by the Navy. It is in operational use on 
the Douglas F3D-2 Skyknight and is expected 
to go into the Grumman F9F-5P Panther and 
thé Douglas A2D. 


NAVY FJ-2 is sweptwing version of the FJ-I| Fury. Built by North American, the new 
Fury is a carrier-based jet fighter powered by a GE J-47. It is in the '650-mph class" 


Close 
Support 
In Horea 


AIR FORCE Pfc K. G. Walsh 
relays information to pilots of T-6's 
overhcad who, in turn, call in 
fighters to hit ground targets 


AIR FORCE jet, Lockheed F-80 Shooting Star (in circle), banks 
sharply to line up another Communist target in its gunsights 


By M/Sot. Richard Bartlett 


Hq. FEAF, Tokyo 


magine, if you can, a Communist-held ridge north of 

the 38th Parallel somewhere in Korea. The fanatic 
H Reds have just thrown back a heartbreaking assault 
by United Nations troops—the first UN assault against 
this small but important mountain top, and the Chinese 
know another and more determined attack will soon follow. 

Two Commie heavy machine-gun emplacements are 
located in the rocky outcroppings of two right-angle 
ridge fingers, sweeping the only ground approaches to 
their dug-in positions. Seasoned invaders, the Reds are 
also aware that a close-support air strike could hit them 
at any time. Hatefully, they eye the slow flying, unarmed 
T-6 Mosquito plane circling noisily around and around 
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THUNDERJETS, flying close support in Korea, 


knock out 


1952 


rail 


lines 


in 


Red-held North Korea 


their bastion. And whenever they feel it is low enough, 
they shoot at it with their machine guns and carbines. 
But, like a dreaded omen, the small plane continues to 
circle. Suddenly the Commies’ attention is distracted 
by artillery fire. Burning white phosphorus shells begin 
exploding, sending ghostlike fingers through the air; 
mortar shells search for machine-gun positions. Occa- 
sionally the side of a bunker is blown in, smothering 
the cries of wounded men. Finding targets, bits of 
searing metal burn through make-shift uniforms. Then, 
almost as suddenly as it began, the fire lifts. The Reds 
tense themselves for another infantry assault. 

But without warning the sudden crunching slap. of 
bullets hitting the bodies of their comrades heralds the 
arrival of the dreaded UN air power. 

Like silver exclamation points to the death that pre- 
cedes them, F-80 jets smash through the second of 
silence that always marks their arrival. For the next 
20 minutes that narrow ridge becomes a hell on earth. 

Fifty-caliber armor-piercing and incendiary bullets 
sweep the sides and top of the rock-studded ridge, leav- 


ing tell-tale scars that many of the Reds can’t escape. 


Then comes the napalm, blistering, searing and scorch- 
ing everything its sticky fingers touch. Bouring into 
some foxholes and sweeping like a fiery blanket across 
others, the napalm does its job well. 

The smoking tail ofa rocket follows down to dis: 
appear in a blast that splits open boulders and spews 
away earth from the machine-gun emplacements. One 
is destroyed. Four, five and six times the jets twist 
down, streaking into the attack, then scream upward, 
balancing on the pencil of smoke from their tails. And 
it’s all over. 

The Mosquito pilot and his ground force observer in 
the rear cockpit have done their job well. By pinpoint- 
ing individual positions, they have given the jets a sure 
mark. The jets, too, have done a good job. Later, after 
the hill is taken by the UN infantry, 
a ground report lists more than 50 
per cent enemy casualties by air 
power. 

Although this is a typical picture 
of a close-support air strike, it by 
no means tells the whole story— 
that can only be told when there 
is no longer a need for close sup- 
port in Korea. 

Fighting men whose “arm-chair” 
observations are confined to the 
questionable comforts of muddy 
Korean (Continued on page 36) 


ROCKETS did the job for Lt. Iverson 
(left) and his observer Capt. Smith. 
On a tactical mission behind enemy 
lines, Iverson and Smith in their T-6 
Mosquito knocked out a Red field piece 
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OPERATION CHART of Lockheed Constellation shows it to have good safety record; is designated L-649 in analysis 


afety of airline transportation is important in a 
great many ways, the most important of which 
is the moral responsibility to the traveling pub- 

lic. In this paper*, however, a narrower and more 

personal viewpoint will be examined, that of the 
active airline pilots who daily fly. the airlanes. 


DEHMEL TRAINER is used by Pan American to determine 


whether present procedures are straining flight 


crews 


lots Look a 


Safety to a pilot is extremely important in a 
personal sense. As the “man out front” he is vitally 
concerned with his own survival as well as with 
his primary assigned responsibility for the safety 
of his passengers and crew. He is also vitally affected 
by the impact of safety on his own airline particu- 
larly and the industry in general. His em- 
ployment security, his opportunities for 
promotion, his pay, his choice of domicile, 
and his working conditions in general are 
all affected by the impact of the level of 
safety on the public’s demand for air trans- 
portation. The effect of accidents is hard 
to judge but the following is typical. 

On a flight the day after a well-publicized 
non-scheduled crash recently, the author 
had the opportunity to talk extensively with 
the small number of passengers aboard. 
During the conversations, it developed that 
a significant percentage were nervous about 
the flight, and several mentioned that they 
had almost cancelled their reservations in 
favor of going by boat. How many of the 
empty seats were due to this cause is hard 
to determine, but (Continued on page 14) 


*Text of the talk given by Capt. William: Moss 
at the 20th Annual Forum of Institute of Aero- 
nautical Sciences is reprinted here through 
courtesy of Institute of The Aeronautical Sciences 
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By Capt. William W. Moss 


Air Line Pilots Association 
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ACCIDENT CHART (Fig. 3) shows ac- 
cident rate as a function of cumulative 
miles flown by DC-3, DC-4, and DC-6 


in domestic scheduled air service only 


CAB CHART (Fig. 4) shows accidents 
caused by in-flight fires per 100 mil- 
lion plane miles (all operations: U.S. 
scheduled domestic, international) 


FIRES PER OO MILLION PLANE: 


ACCIDENTS CAUSED BY IN-FLIGHT 
MILES 
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Jerome Lederer said (in a talk at the S.A.E. Na- 
tional Aeronautic Meeting in 1951) 

“The traffic department of another large air- 
line, after studying its variation of traffic with 
accidents, concludes that the effects of a well- 
publicized accident or series of accidents are 
felt for about two months. It results in an aver- 
age loss of 10 per cent in passenger revenue 
during this period. This loss, at present levels 
of traffic, would amount to $1,700,000 for this 
one airline.” 

This form of measurement, however, touches only 
the effect on those who already travel by air. It 
takes little or no account of the potential air trav- 
elers who, because of fear, have never set foot in 
an airplane. It is a reasonable guess that the hori- 
zons of air transportation could be broadened con- 
siderably by a marked improvement in the safety 
record. : 

In assessing safety, it is necessary to know where 
we are and where we have been. Figure 1, “Acci- 
dents and Fatal Accidents per 100 Million Plane 
Miles” shows this. The author has chosen the param- 
eters of plane miles and accidents rather than the 
usual ones of passenger fatalities per passenger 
mile because it is more representative of the pilot’s 
viewpoint. He flies many thousands of miles per 
year, and from his personal safety angle it matters 
little if there are one or one hundred passengers 
riding behind him. He is particularly interested, 
however, in what is likely to happen during the 
millions of miles he will fly during his career. 

Figure 1 is a plot of accidents and fatal acci- 
dents per 100 million plane miles for all flying by 
U. S. scheduled domestic and international airlines 
for the years 1938-50. All figures are taken from 


Civil Aeronautic Board records, and the Board’s 
definition of an accident (“involving serious injury 
to persons and/or substantial damage to the air- 
craft”) was used with no screening. The mileage 
for all types of flying, revenue, non-revenue, charter, 
ferry, test, and training was used, for it is obvious 
that the pilots were exposed to all types. 

The most obvious conclusion to be drawn is that 
the record of both types of accidents has improved 
tremendously over the years, with accidents drop- 
ping from a rate of 48-to 10, and fatal accidents 
from approximately 8 to 1.5. This is indeed im- 
provement. 

In following the trend of the curves, several points 
are of significance. First is the rapid improvement 
in the years 1938-42. The pilots attribute this pri- 
marily to the influence of the Independent Air Safety 
Board. There were, of course, other factors involved, 
notably the wide introduction of the DC-3, but it 
is the pilot’s opinion that a large share of this im- 
provement was due to the many reforms and aggres- 
sive actions of the Air Safety Board during its brief 
life. While it is not the purpose of this paper to 
indulge in the controversy which has raged for years 
around this board, it appears desirable to comment 
in passing that the pilots still believe in the prin- 
ciple of independence involved, even though we feel 
that the present CAB Safety Bureau is doing a good 
job. We feel that if a board composed of experts 
has the power of enforcement, rather than having 
its recommendations and policy tempered by a 
higher authority of non-technical membership, 
greater safety progress would result with marked 
benefit to the industry. 

The second period of interest in Figure 1 is the 
war years, 1943-45, in (Continued on page 40) 


INSTRUMENTS, controls, gadgets have increased over the years: 289 for DC-3, 400 for DC-4 to 600 for DC-b (below) 
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f one engine does a good job, two engines ought 
to do better. At least that was the reasoning of 
the Plastics and Rubber Products Company, of 

Los Angeles, California. Using the company Navion, 
officials made frequent trips into the rough and 
rugged country around Cody, Wyoming. The possi- 
bility of having to land in the tree tops in case of 
engine failure set the officers of the company to 


TWIN-NAVION, as converted by Acme Aircraft, is powered 
by two Lycoming 0-290-D engines instead of one «Con- 
tinental engine. Props are Sensenich controllable Skyblades. 
Plane's radio, electrical equipment is now in the nose 


looking around for a good twin-engine airplane. 

C. R. Keeney, head of Acme Aircraft Co., sug- 
gested they convert the single-engine Navion to a 
twin-engine. It was done . . . and successfully, too. 

The original engine was removed, a tubing truss 
and skin-stressed nacelles were added to each wing, 
and then two Lycoming O-290-D engines installed. 
Center section of the wing was beefed up internally 
to handle load distribution, and all radio and elec- 
trical accessories were placed in the nose where the 
original engine had been. Forty per cent more fin 
area was added to counterbalance added area of 
two engine nacelles. 

Flight tests indicate the twin-Navion will top 
160 mph, will cruise at 135 mph, and will main- 
tain altitude of 4,000 feet on one engine with fuil 
load. Gross weight remains the same. +h 


FLIGHT TESTS of "new" Navion indicate it will cruise at 135 mph, climb to 2500 feet on one engine in 5 minutes 
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PACIFIC. DIVISION 


Lesson in 
Logistics 


By Dick LaCoste 


“Our Air Force has four main tasks. These 
main tasks are, first, the air defense of the 
United States, second, the strategic counter- 
attack, third, tactical air support, and fourth, 
air transport.” 


Thomas Finletter, Sec., USAF 


hen North Korean Communists pushed past 

the 38th Parallel on June 25, 1950, they set 

in motion a 7,000-mile strategic aerial supply 
operation—the longest in the history of world 
aviation. 


By airlifting critical cargoes and high-priority 


CARGO bound for Japan 
is backed up to C-54's on 
a runway at Hickam AFB 
in Hawaii. The ‘average 
monthly tonnage airlifted to 
the Orient is now about 
1800 tons of cargo and 
mail, and 5500 passengers 


FLIGHT SERVICE personnel 
keep tabs on planes from 
take-off to landing. Delib- 
erate deviations from 
flight plans are reported 
to insure safety in the 
air. FS is one of five 
support services of MATS 


personnel to the Far East in required tonnage and 
numbers, military and commercial carriers have 
dramatically underscored the fact that air transport 
has, indeed, attained its majority. 

Before the Pacific Airlift began on July 1, 1950, 
fewer than 60 Military Air Transport Service air- 
craft were airlifting some 70 tons a month to Japan. 
Within a month, 95 tons of critical cargoes were 
being delivered daily to Japan alone. By September 
1, 1950, a maximum number of 250 military, com- 
mercial and United Nations aircraft were airlifting 
a daily average of 106 tons to the entire Pacific area. 

Shortly after the airlift began, the commercial 
carriers were called upon to supplement MATS 
strategic airlift to the Far East. By the end of 
August, 66 commercial planes from 17 scheduled 
and non-scheduled airlines were operating in the 
airlift. 

The fleet was reduced to 37 by November, 1950, 
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due to decreased requirements for airlifted mate- 
rials at that time. But in December, 1950, when the 
Chinese charged into the conflict, contracted com- 
mercial planes under MATS again were raised to 66. 

During the last half of March, 1951, six U. S. 
commercial airlines planes again were released from 
airlift operations, reducing to 60 the number of 
planes being used. 

Greater utilization of the MATS fleet, plus an 
increase in the number of trips allocated to all 
planes, allowed the reduction. 

Coincident with airlines support, two Troop Car- 
rier groups and United Nations aircraft—three 
Sabena planes, an RCAF squadron and three North 


HELICOPTERS evacuate wounded from Korean battlefields, fly 
them to field hospitals. Many are then airlifted back to U.S. 
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Star transports from Canadian Pacific Airlines— 
began airlift operations. 

Peak month of activity was September, 1950 when 
over 3,305 tons, including 13,000 passengers and 
1,784 tons of cargo and mail, were delivered to the 
Far East. 

From the start of the Pacific Airlift to December 
1, 1951, MATS aircraft ferried some 121,000 pas- 
sengers and more than 29,000 tons of cargo and 
mail in more than 8300 flights to the Far East. 

The average monthly tonnage being airlifted to 
the Orient is now about 5500 passengers and 1800 
tons of cargo and mail. To handle this tremendous 
flow of critical cargo and high priority personnel 
to the Far East, MATS has carved out three 
air lanes in support of its aerial bridge 
from California to Japan. 

The shortest route is the Great Circle 
course, from McChord AFB, Tacoma, 
Wash., to Anchorage, Alaska, then across 
the Aleutian Island chain to Tokyo, using 
Shemya in the Aleutians as a refueling stop. 
Total distance: 5,688 miles. Flying time: 
33 hours. 

From Travis AFB, commercial planes 
head over a mid-Pacific air lane to Hono- 
lulu, thence on to Tokyo via Wake Island. 
Distance: 6,772 miles. Flying time: 38 
hours. Military planes bridging this same 
route island-hop from Hawaii to Johnston 
Island, Kwajelein, Guam and Tokyo. Dis- 


One of the most dramatic by-products of 
these time-devouring and dangerous flights 
over the vast Pacific is the extra airlift 
they engender. (Continued on page 47) 


tance: 8,083 miles. Flying time: 45 hours.: 
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AERIAL VIEW of swollen Neosha River and the collapsed 
bridge near Wyandotte, Okla., was made by CAP airman 


flir Force 


By Miriam Lundy 


pighborhood 


CIVIL AIR PATROL Stearman PT-13, flown by D. Nebeker 


Jr., lands on a highway near Provo, Utah during maneuvers 


t the height of last summer’s disastrous floods 
in the Middle West scores of men, women and 
children crowded onto the Neosha River bridge 

at Wyandotte, Okla., fascinated by the raging tor- 
rents of debris-strewn water. They were unaware 
that the hammering of flood waters had opened big 
cracks in the structure’s concrete supports. A pilot 
patrolling the river in a small plane saw the danger 
and tried to warn them by wagging his wings. 
When this went unnoticed, he swept low over the. 
bridge, literally driving the indignant crowd to the 
shores. The last person had barely reached land 
when the bridge crashed. ___- 

The ingenious pilot was Alfred Bates, an elec- 
trician, of Muskogee, Okla. He is one of the 34.476 
men and women in the United States and its terri- 
tories who are giving their time, money and in 
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ARIZONA CADETS of the Civil Air Patrol paint large yellow 


crosses on wrecked planes to indicate they are old, not new 


WRECKED PLANE was spotted by CAP Capt. Ellsworth who then directed ground 


party to the scene. CAP search started after plane was overdue at destination 


some instances their lives to serve their fellow man. 
These 34,476 are senior members of the Civil Air 
Patrol, whose total strength tops 77,000, with the 
inclusion of 42,945 boy and girl cadets. 

In case of disaster or emergency any locality in 
the country is within reach of the CAP. The senior 
members can put more than 5100 privately owned 
two-to-five-place planes into the air. When emer- 
gencies arise, the CAP rents additional planes. This 
air strength is backed up by ground-team work by 
hundreds of member-owned jeeps, horses, swamp 
buggies, motor boats and snowmobiles. 

Tying all these elements together is the CAP’s 
radio network of 9500 stations, the largest non- 
military radio system in the world. Most of these 
stations are mobile—either airborne or vehicular. 
The radios provide communication between planes 


BLIZZARDS in Minnesota area cut off transportation and 
communications. Civil Air Patrol took over emergency 


and ground forces in 
search and rescue mis- 
sions, such as children or 
hunters lost in woods or 
desert, and downed or 
crashed airplanes. 

The 34,000 senior mem- 
bers are millionaires and 
grocery clerks, movie 
stars and housewives, 
farmers, lawyers, mechan- 
ics and members from al- 
most every other occupa- 
tion. A number of CAP 
members are retired and 
able to devote all their 
time to CAP; many others 
give half their time. But 
when the occasion de- 
mands, no CAP worker 
hesitates to take time off 
from his job to help. 

Neither race nor creed nor age influences CAP 
membership. Many Indians belong to the Oklahoma 
Wing. In Nome, Alaska, there is an Eskimo squad- 
ron that uses dog teams for search and rescue. In 
Hawaii there is a CAP flight at the Molokai leper 
colony, their important work being radio commu- 
nications. In March of last year, when a storm 
crippled communications and power facilities in the 
islands and vast areas were flooded, the Hawaiian 
CAP Wing took over all communications and as- 
signed to the Molokai flight the job of making 
hourly weather reports. Only through these reports 
was Hawaii able to prepare for further disaster. 

The only pay CAP members get for turning out 
at any time of the day or night, in good weather 
or bad, is the gratitude of those they help. They 
don’t even get recom- (Continued on page 44) 


operations and flew mercy missions day and night. Here, 
at Wheaton, Minn., ailing woman was flown to ambulance 
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Revolution in Research 


Weird designs in aircraft, atom-powered 


planes, missiles . .. all are hatching at 


Wright Field, experimental center for AF 


bout seven miles east of Dayton, Ohio where the 
Wright Brothers built the first successful heav- 
ier-than-air flying machine, a revolution in aero- 
nautical research is in progress. Wright Field, the 
Air Force’s multi-hundred-million . dollar experi- 


By Douglas J. Ingells 


WDAC MEN consider Martin XB-61 pio’less bomber one 
of the top 10 technical advancements made during 1951 


mental test center, has mushroomed like an atom- 
bomb cloud since the outbreak of the Korean war. 
Its expansion, facility-wise, personnel-wise and ac- 
tivity-wise, already has surpassed the peak of World 
War II. And it is still growing. 

Things are happening here today which indicate 
more than words and appropriations the trend in 
thinking of our Air Force leaders and military strate- 
gists everywhere; atom-powered planes, long-range 
guided missiles, weird new designs of aircraft, re- 
vitalization of the propeller, a brighter future for the 
helicopter—all are in the hatching. 

“Revolution in research,” one engineer called it. 

There is evidence of this everywhere on this 
sprawling 7200-acre military installation which em- 
bodies two great airfields (one having the longest 
concrete runway in the world) and a third adminis- 
trative area which is headquarters for the vast and 
complex Air Material Command that buys, supplies 
and maintains the fighting air forces in Korea and 
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SPIN TABLE simulates “tumbling which occurs during 
bailouts. Airman is strapped in, whirled to determine effects 
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HELICOPTER rotor stands test rotors up to 90 feet in 


diameter. All-steel frame towers are enclosed in a cage 


keeps planes, men and their bases alert and ready in 
the four far corners of the earth. 

Cold figures themselves explain the expansion. 
Last year, for instance, AMC spent more than $13,- 
000,000,000 buying everything from a match-box- 
sized radio set for forced-down flyers to the B-36 
which costs upwards of $4,000,000 per plane. Ac- 
cording to Lt. Gen. Edwin W. Rawlings, command- 
ing general of the AMC whose field installations 
pock-mark the entire U. S., his organization will 
spend more than $16,000,000,000 this year. And the 
prospect is that the pocketbook will be bulging again 
in 1953. 

The fact sheet will also disclose that in another 
part of the civilian-military installation—old Wright 
Field which is now officially the Wright Air Devel- 
opment Center (WADC)—some of the hottest and 
most secret projects are making engineers and scien- 
tists burn the midnight oil. 

In gathering material for this exclusive SKY- 


CENTRIFUGE is used for physiological tests of the G 


tolerances to which pilots of supersonic bombers, fighters 
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POWERPLANT test chamber at Wright Field is used for 
high-altitude research on operation of gas-turbine engines 


WAYS article, | was told by one of the generals at 
WADC that “right now, Feb. 1, 1952, we have more 
than 1300 active individual projects.” 

These experiments range from the development of 
a new technique to stop a pilot from dangerous 
tumbling effects during a high-speed, high-altitude 
bailout in the pilot ejection seat, to highly secret 
drawing board studies of (Continued on page 52) 


are subjected. In this new type centrifuge it is pos- 
sible to accelerate from zero to 10 G's in just one second 
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DELTA WING XF-92A is forerunner of delta-wing inter- 


ceptor recently ordered by the Air Force from Consolidated 


The Delta Wing 


s the Delta Wing tomorrow’s airplane? Many 
claim it is. And judging from an Air Force an- 
nouncement of an order for a delta-wing inter- 

ceptor to be built by Convair, that claim is correct. 

The Delta wing—aviation’s flying triangle—has 

many advantages over the conventional sweptback 


CONVAIR XF-92A is the only delta-wing 


aircraft flying 


Vultee. According to news report, the new delta-wing in- 
terceptor will be designated XF-102, be faster than XF-92 


aircraft flying today. Perhaps the singular results 
from this unconventional design may blue-print the 
piloted aircraft of the immediate future. 

At this writing there is only one Delta-wing plane 
flying in the United States—Convair’s XF-92A. 
Four models of more-or-less Delta configuration are 
flying in England, but the Avro 707 is the only true 
Delta design of the group. 

From over two-and-a-half years of flight testing 
at the Edwards Air Force Base, certain unique ad- 
vantages of the Delta-wing design have been proven. 
The Delta-wing shape is inherently strong because 
of its short span and relatively thick “beefy” wing 


in this country at this time. Note 


engine afterburner 


j 
} 
f 
| 
i 


Aviation’s flying triangle 
promises to be tomor- 
row’s airplane, 


judging 


from a recent AF order 


By Don Downie 


PROJECT ENGINEER is Thomas M. 


Hemphill, a Convair man since 1931 


section when compared with so-called conventional 
aircraft. This wing thickness, however, is actually 
a smaller percentage of the total chord of the wing 
than the conventional plane and results in a sur- 
prisingly smooth transonic passage. 

The total wing area on the Delta configuration 
is roughly 70 per cent larger than a conventional 
design, resulting in equivalent landing speeds and 
more wing area to permit tight fighter turns in 
high, thin air. : 

The relatively large wing of the Delta design also 
makes room for internal fuel tanks, internally 
mounted. armament and equipment 
mounted within the wing rather than having to use 
such present-day protrusions as tip-tanks, 

Add the production angle of an airplane that is 
roughly 20 per cent easier to build because it has 
no conventional tail, and you have what sounds like 
a bargain at anybody’s aviation counter. 

Many of the pilots on the Edwards Air Base 
flight staff have flown the XF-92A. The first flight 
was made in September, 1948, by Convair test pilot 
E. D. “Sam” Shannon. This follows the accepted 
Air Force testing procedure in which factory pilots 
run the Phase I original flight tests before turn- 
ing the plane over to the military pilots. 

Major Chuck Yeager had a flame-out 10 feet in 


electronic 
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DELTA WING, parked here alongside nose of the big B-36, is powered 
by J-33 turbojet engine. The XF-102 will have Pratt & Whitney J-57 


the air on one take-off in the XF-92A before the 
original engine was replaced with the present 
J-33A-29 turbojet, rated at over 5200 pounds thrust 
with afterburner. Major Yeager made a safe land- 
ing on the broad dry-lake, and later praised the 
Delta wing to the skies. 

“The Delta-wing configuration is superior to 
straight or swept-wing configuration in high-speed 
flight, in maneuverability as a (gun) platform and 
in Mach drag. The Delta wing can out-turn at any 
altitude practically any airplane made,” said Yeager, 
the first pilot to crack the speed of sound in the 
original X-1. 

Basically, the Delta wing is an equilateral tri- 
angle, flying with the point forward. A minimum 
of fuselage is added on top of the wing to house 
the pilot and powerplant and a large fin and rudder 
assure good stability. While current sweptback 
fighters have an angle of 35°, the Delta wing is 
60°. While sweptback fighters have a conventional 
tail group, the Delta wing has more of the flight 
characteristics of the flying wing than a conven- 
tional aircraft, yet has\ample stability because of 
the large tail area. You can’t stall the Delta wing. 
Original consideration of this unconventional design 
came out of the 1933-34 NACA research -on low- 


aspect ratio wings, accord- (Continued on page 55) 
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Remote-Indicating Compass System 


MULTI-ENGINE EXECUTIVE aircraft, such as this Mobile Oil DC-3, are among the best instrumented planes flying today 


OUTLINE DRAWING shows location on the plane of the component parts of the Gyrosen Compass system. Note Flux Valve 


FLUX VALVE 
JUNCTION BOX 


FLUX VALVE 


asi¢ navigational instrument for cross-country 
flight is the magnetic compass. Every plane 
that journeys farther than line-of-sight distance 
from its home field should, and probably does, have 
some type of compass aboard. 

Small craft nearly always fly contact and, there- 
fore, merely require a general indication of direc- 
tion so as to prevent doing a “Wrong-Way Corri- 
gan.” For their use, the simple panel-mounted 
direct-view instrument is adequate. 

The businessman pilot and executive-transport 
pilot, however, usually operate multi-engine craft 


Po 
L6 
a — 


GYROSYN 
COMPASS 
INDICATOR 


fl! 


ON 


COMPASS 
AMPLIFIER 


REPEATER 


SYSTEM 
JUNCTION 
BOX 


TO POWER 
SUPPLY 


and must often fly under instrument conditions, re- 
quiring a much more accurate and specific indica- 
tion of direction. Many of these planes are equipped 
with improved versions of the direct-view magnetic 
compass, but they are actually handicapped by the 
inherent characteristics of this instrument. 

The magnetic compass of today is basically the 
same device as was used by Columbus in his travels 
to the new world—with special adaptations for 
aerial flight, of course. 

Essentially, the panel-mounted compass consists 
of two steel magnetized needles mounted on a float 
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DIAGRAM shows simplified schematic of the Gyrosen gyro-magnetic compass 


BREAKAWAY of the Indicator shows assembly of panel-mounted gage 
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GYROSEN C-2A (left) 
has a rotating dial 
which is read against 
lubber line at top. Recip- 
rocal heading is shown 
on the small lower dial 


GYROSEN C-2 (right) 
has fixed dial, rotat- 
ing -pointer. Course in- 
dicator is set to head- 
ing, plane turned 
until pointer lines up 


around which is mounted a com- 
pass card, The needles are paral- 
lel, with their north-seeking ends 
pointed in the same direction. Let- 
ters on the compass card indicate 
cardinal headings and every 30° 
is represented by a number, the 
last zero of which’is omitted. Be- 
tween these numbers, the card is 
graduated for each 5°. The float, 
with attached magnetized needles 
and compass card, is housed in a 
bowl filled with a liquid such as 
acid-free white kerosene. Pur- 
poses of this liquid are to dampen 
out excessive oscillations of the 
compass card and to relieve by 
buoyancy part of the weight of 
the float from the bearing. _ 

At the rear of the compass bowl 
a diaphragm is installed to allow 
for any expansion or contraction 
of the liquid due to changes in 
temperature or in barometric alti- 
tude, thus preventing the forma- 
tion of bubbles or possible burst- 
ing of the case. The compass card 
and a fixed reference (lubber 
line) are visible through the glass 
face of the compass bowl. On top 
of the bowl is mounted a com- 
pensating device consisting usu- 
ally of several small bar magnets 
which are adjustable by two set 
screws. 


Panel- (Continued on page 48) 


By Harvey A. Senior 
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m— ENGINE NACELLE—-4 p> FUSELAGE 


| MAIN. SWITCH = | POSITIVE BUS — 


- GENERATOR i 
ECLIPSE-PLONEER 9O/- 13. 


FIG 1—Wiring diagram (above) is for the Army system 
of paralleling. In this system external resistors provide 
5-volt drop. This drop is used as paralleling signal 


JUMPER INSTALLED AS PER ARMY 
T.O0.03-)-27 


EQUALIZER SWITCH 7O DISCONNECT 
VOLTAGE REGULATOR FRONT THE 
EQUALIZER BUS, (SHOULD BE 
MECHANICALLY INTERCONNECTED 
WITH GENERATOR MIANUAL CONTEOL 
SWITCH 50 EQUALIZING CI/ECWIT 
15 TYVRNED OFF OL ON WITH 

THE GENERATOR }) 


EQUALIZEL BUS 


FIG 2—Navy system of paralleling (wiring diagram below) 
utilizes interpole and compensating windings to obtain 
the paralleling signal. This gives a _ stronger signal 
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EQUALIZER SWw/TCH TO DISCONNECT 
VOLTAGE REGULATOR FROM THE 
EOUALIZER BUS. (SHOULO BE 
MECHANICALLY (INTERCONNECTED 
WITH GENERATOR MANUAL CONTROL 
SWITCH SO EQUALIZING CIRCUIT 
4S TURNED OFF_OR ON WITH 
THE GENERATOR) 


EQUALIZER BUS 


i.¢. Generators in Hircratt Systems 


The d.ec. generator is the heart of 


an airplane’s electrical system 


n the operation and maintenance of such aircraft 
as the popular DC-3, the Lockheed Lodestar, and 
the Twin-Beech used by corporate and private 

owners, the mechanics and pilots of those aircraft 
should have a sound knowledge and appreciation 
of the electrical fundamentals and recommended 
practices prescribed by the equipment manufacturers 


and the operations departments of the airlines. 

In numerous instances war-surplus airplanes have 
been converted to deluxe passenger carriers with 
little thought given to the modernization of the 
electrical system. With the addition of many new 
units, added for the safety and comfort of the pas- 
sengers and crew, a hazardous condition may de- 
velop. A real hazard does exist when the addition 
of new electrical units boosts normal operating re- 
quirements beyond the capacity of one generator. 
Loading will eventually cause the complete destruc- 
tion of the generator. 

Whenever alteration of the electrical system is 
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contemplated, a check should be made to determine 
the minimum requirements for extreme operating 
conditions. This can easily be accomplished by total- 
ing the current demand of all units needed under 
such conditions. Compare this total with the total 
electrical energy available during single-engine 
operation. Do not rely too much on minimums that 
will require turning off numerous units scattered 
throughout the cabin and galley. If these units were 
considered sufficiently essential to be installed, be 
certain one generator can handle the load with a 
safe margin. Also, remember that greater current 
demands require larger wire sizes to insure the 
safe handling of maximum loads. (This will be dis- 
cussed further in subsequent issues of SKYWAYS.) 

Few of the generators manufactured during the 
last war have a sufficient capacity to handle the 
requirements of present-day aircraft. Those that 
have sufficient capacity should be placed in good 
operating condition before installation. This can 
best be accomplished by a complete overhaul and 
modernization in a service station authorized by 
the manufacturer. These shops will have the factory- 
trained mechanics, complete service instructions, 
replacement parts and manufacturers’ bulletins nec- 
essary to insure the operator of a reliable unit. 

Overhaul is a wise investment. Experience shows 
that lubricants used in generators bearings have a 
tendency to dry out after a shelf life of one year 
or more. Therefore, overhaul is recommended for 
new units which have been in storage for some 
time. In regard to war-sur- 
plus units, the cost may ex- 
ceed the market value of the 
unit but its worth is genuine. 

The d-c generator is the 
heart of the electrical system 
of the aircraft. It is the 
source of power for the 
operation of the electrical 
equipment and for charging 
the batteries. 

The generator is self-ex- 
cited and has a shunt-con- 
nected field coil. When the 
engine-driven armature is 
rotated within the yoke and 
field coil assembly, the arma- 
ture coils cut the residual 
magnetic field existing in the 
magnetic circuit of the gen- 


SCHEMATIC shows internal wir- 
ing diagram of a Type 914-15-A 
generator: !—Compensating 
winding; 2—lInterpole winding; 
3—Interpole; 4—Shunt field coil 
assembly; and 5—Pole shoe 


erator. The small voltage induced in the armature 
coil is transmitted to the shunt field through the 
brushes. 

The small armature coil voltages initiate a flow 
of direct current through the field coil assembly 
(since the generator is not connected to the bus at 
this time), increasing the intensity of the magnetic 
field. Increased field intensity, in turn, causes 
higher induced voltages, increased field current and 
a still higher field intensity. Since the value of the 
induced voltage is also proportional to the speed 
of the armature rotation, generated voltage con- 
tinues to build up as the speed of the generator 
increases. 

When the generated voltage reaches a value co- 
inciding with the setting of the voltage regulator, 
the regulator prevents further increase in field cur- 
rent, maintaining a constant generated voltage by 
automatically adjusting field-circuit resistance. 

Higher capacity generators are usually provided 
with interpole and compensating windings to neu- 
tralize the magnetic fields normally developed in 
the armature coils when load current flows through 
them. Distortion and decrease in the main magnetic 
field, produced by the (Continued on page 46) 


By H. J. Pyle and R. P. Mosley 


Eclipse-Pioneer Div., Bendix Aviation Corp. 


By Galen P. Potter 


Asst. Mgr., AiResearch 


here is an old-time circus slogan that goes. “If 
you want a big job, go wash an elephant.” 
Our postscript to that is “If you want a bigger 
job, try washing a transport airplane.” 

There is a lot more to keeping an executive trans- 
port clean than parking it out in the open and 
praying for rain. You can’t keep the company’s air- 
plane spotless by flying it through a rain storm on 
each trip. The only way to keep that airplane glis- 
tening—whether Cub, Bonanza or DC-6—is to put 
it on a wash rack, scrub it down with soap and 
water or some of the newer cleaning agents. Then 
flush the whole thing off with water, let it air-dry 
and polish it. 

Many a pilot has tried to do an in-flight wash 
FIRST. STEP in keeping a company plahe"clean is to job with a damp cloud. If his airplane flew at less 
carefully vacuum the interior, as on this Lodestar than 150 mph, all he got out of the dousing was 


Corporate-Plane Cleaning 


Whether it’s big or small, the best way to clean a plane is to scrub it 


EXHAUST stains are removed by hand. Best tools are a little actual instrument time and a badly streaked 
Sas ales ecestipegaeupa/sanie -celenteqaton used airplane. If the airplane was much faster than 150 
mph, he shed the paint from all the leading edges. 

Let your bright and shiny airplane sit out all 
night and that gloss is going to take a beating. 
Here at the Los Angeles International Airport the 
smog will un-gloss an airplane in a hurry and 
most busy towns have the same trouble as the 
smoke, salt air, moisture and dust collect on the 
planes. 

Sure cure for the over-night parking problem is 
to put the airplane in a hangar—that is, one with- 
out birds. Sparrows and pigeons seem to enjoy 
ducking out of the elements and nesting in the tops 
of aircraft hangars. Their droppings are sheer 
murder on a paint or polish job because the natural 
acids start etching at once. The best cure that we’ve 
found for these hangar pests is a 22 rifle, bored 
smooth, and a small 22-cal shot-shell. This load is 
effective up to 40 feet, yet does not have enough 
velocity to put holes in the roof or dent fabric 
surfaces with falling shot. 

The problems of cleaning aircraft must be divided 
into two separate groups: 1) painted and 2) un- 
painted airplanes. We can steam-clean, soap and 
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_wash a moderately dirty painted 
DC-3 in about 30 man-hours. An 
unpainted DC-3; on the other hand, 
can really run inte money to clean. 
It will take from 24 to 30 man- 
hours to clean up the metal with 
some of these new chemical clean- 
ers like Turco or Cee-Bee. Then it 
can run another hundred hours to 
hand-polish the airplane. Washing 
streaks do not show up on a 
painted airplane the way they do 
on the natural aluminum surface 
and the painted plane does not 
have to be rubbed down by hand. 
That’s why we recommend that’ 
our customers have their airplanes 
painted. The $2200 to $2500 cost 
of painting a DC-3—including the 
artist’s design work—will pay for 
itself within nine months to a year 
if the airplane is kept in good con- 
dition. A DC-3 will pick up only 
60 to 80 pounds in weight by 
painting and a good job should 
last for two years. Then a touch-up will cost only 
about half the original fee. 

If an airplane is really dirty from salt air corro- 
sion and general weathering, it should be gone over 
with a good chemical cleaner like Turo or Cee-Bee 


ENGINE NACELLE of this Twin-Beech gets a good clean- 


ing via chemical solvent put on by a long-handled brush. 


CHEMICAL CLEANERS are recommended for unpainted aircraft. Plenty 


of water must be used to flush off the cleaner from the top down 


Alumaloy. There are several good cleaners for alu- 
minum on the market, but be sure and check that 
the chemical you use has an AN approval for air- 
craft use. Some older cleaners seriously affect the 
metal in cracks and hard- (Continued on page 38) 


Be sure to keep the tires as free from grease and oil as 
possible. Rubber deteriorates from exposure to lubricants 
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1952—Pan-Am Southern Corp today owns and operates an executive DC-3. It 
seats 16 and features couches that can be made into beds, a writing desk, ete 


News notes for pilots and owners of 


the $,000-plus airplanes for business 


CAA Warns Exec Operators 
of Difficulty with New Gas 


Changes in the lead content of gasoline 
now prescribed by the Petroleum Adminis- 
tration for Defense may cause difficulties 
in airline-type engines, according to a 
warning by the CAA to users of such en- 
gines. The Petroleum Administration order 
requires that all commercial aviation gasoline 
of higher grade than 80 octane shall con- 


1928—Pan-Am Sothern Corp operated its first executive airplane, a Sikor- 
1928. This is believed to have been the first executive plane 


sky S-38, in 


tain at least 4 milliliters of lead per gallon. 
All such fuel made available for use at for- 
eign bases shall contain at least 4.6 ml per 
gallon. An exception is made in the case of 
100/135 aviation fuel in that operators re- 
quiring use of this fuel may continue to 
purchase it, with not more than 3 ml of lead 
per gallon, upon application to and approval 
by the Petroleum Administration for Defense. 
The mildly leaded 80 octane gasoline will 
cause no diiiicalties, but operators of many 


day, 


interior 


CABIN of the 


seated five. 


CABIN of the DC-3 has Generco wood floors, and 
upholstery of an 


imported wool, leather 


low- and medium-powered large engines are 
warned that three adverse conditions may 
arise: there will be increased deposits from 
combustion products; there may be increased 
deposits in oil passages and on the interior 
surfaces of the engine; there may be in- 
creased supercharger and induction system 
deposits; and operators should not use fuel 
that has been stored for a long time under 
hot conditions because evaporation is likely 
to have caused an increase in its specific 
lead content. 

The CAA has issued Aviation Safety Re- 
lease No. 355 to warn of these conditions 
and to suggest means of avoiding difficulties. 


Aero Commander Gets Its 


ATC; Goes on the Market 


The Aero Commander, a new twin-engine 
executive transport designed and built by 
Aero Design & Engineering Co., Oklahoma 
City, has been granted its Approved Type 


Sikorsky, called "luxurious" in its 
Note its couch and two chairs 
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Certificate by the Civil Aeronautics Admin- 
istration. The airplane is now in full pro- 
duction and, according to plans, at least 
100 of the 200-mph light transports will 
come off the lines in 1952. First deliveries 
will be made to those who placed advanced 
orders accompanied by substantial deposits. 

While the sale price on the advance-order 
basis, set prior to the determination of com- 
plete production, was $49,000 FAF, the new 
price, for all sales from February 1 on, will 
be $66,000 FAF, Tulakes Airport, Oklahoma 
City, Oklahoma. 


H-2 Non-Flammable Hy- 
draulic Fluid Gaining Favor 


At a recent Transport Aircraft Hydrau- 
lic Conference held in Detroit (reported in 
SKYWAYS, March, 1952), a rather pes- 
simistic picture was painted relative to the 
availability of a non-flammable fluid which 
would operate successfully in present-day 
aircraft hydraulic systems. According to a 
later word, the Navy’s experience with the 
Hollingshead H-2 fluid in military aircraft 
hydraulic systems has proved conclusively 
that it can and does operate successfully, and 
meets the exacting demands of the Navy’s 
Bureau of Aeronautics. The Navy now has 
H-2 installed in about 1700 airplanes, and 
the word is that all aircraft are to be con- 
verted to H-2 as soon as feasible. 

In addition, several airlines and executive 
aircraft owners are service testing H-2 in 
their aircraft. One airline has accumulated 
over 3,000 hours of flight time in a DC-4 
type, and the company feels that the opera- 
tion with H-2 has been remarkably trouble- 
free. With H-2 it is not necessary to change 
O-ring seals. In fact the standard-type seals 
now being produced to meet AN Specifica- 
tions do a better job of sealing with H-2 
than they do with the petroleum fluids. The 
Hollingshead Corporation is certain that 
when service tests are completed, the results 
will prove that H-2 will operate satisfactor- 
ily in present-day aircraft, thus adding to 
safety. : 


Spartan To Stock Parts 
For DeHavilland Dove 


Welcome news to the increasing number 
of De Havilland Dove owners is the an- 
nouncement that Spartan Aero Repair of 
Tulsa, Oklahoma will soon carry a com- 
plete stock of parts for this popular British 
airplane. An initial consignment of from 
$10,000 to $12,000 in Dove and Gypsy (en- 
gine) parts is scheduled to reach Spartan’s 
Tulsa plant in the very near future. 


Executive-Plane Sales 
Reach New High Point 


Sales of multi-engine transport aircraft 
for executive and industrial aid users 
reached a new peak recently, if the activi- 
ties of one sales firm is any indication. The 


New York firm of William C. Wold Associ- 


ates, which conducts a transport aircraft 
clearing house servicing airlines and indus- 
trial aircraft users, announced a record sales- 
volume in January. Nine twin-engine trans- 
ports of seven different types were sold dur- 
ing the month. Except for one DC-3 and a 
Convair Catalina sold to an airline, all of 
these planes will be used as executive trans- 
ports or industrial aid aircraft. 
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... In the Corporate Hangar 


Odessa Natural Gas Company’s Lodestar is in the shop at Executive Air- 
craft Service for 100-hour check. At the same time Associated Radio Com- 
pany is modernizing the ship’s radio gear. Pilot of the Lodestar is Ray 
Hodges. His boss, Odessa’s prexy W. D. Noel, flies his own Bonanza around 
the company’s area of operations. 


Pilot Barney Evart and co-pilot Phil Kaufield flew the Pacific lumber 
Company’s executive B-23 to Pacific Airmotive for modification and repair. 
Bob Chambers, one of Pacific Lumber’s mechanics, is seeing the ship through 
the work. 


Cappel, MacDonald & Company, of Dayton, Los Angeles, New York and 
Detroit, recently bought an executive Lodester from Powers & George. The 
plane formerly belonged to orchestra-leader Vaughn Monroe, later was 
owned by Central Ermita at Oriente, Cuba (this company now flies. a De 
Havilland Dove, with Henry Kent as pilot). Cappel, MacDonald & Company 
also operates an executive Twin-Beech. Chief pilot who'll handle the Lode- 
star is Jack DeWolfe. 


Shamrock Oil Company has named Warren Heckman as pilot of the 
company’s Twin-Beech. The ship is based at Amarillo, Texas. 


Johns-Manville’s DC-3 has been in the hangar at. The Babb Company, 
Newark, for repairs. Bill Vanderkloot brought the ship in when an oil leak 
developed in the right engine. 


Koppers Company’s DC-3 was brought to AiResearch for an engine 
change, rework on the heating system, 1,000-hour inspection and the in- 
stallation of new type windshield and cabin windows. Col. Byron O. Van- 
Cott, pilot, John Hayward, co-pilot, and Mike Pristas, flight engineer, flew 
the plane West. 


A De Havilland Dove is now being operated for business purposes by 
Helmerich and Payne Drilling Company, Tulsa. The Dove was in the Spar- 
tan Aero Repair shop for an exterior paint job, installation of new leather 
armrests and minor repairs. The Helmerich and Payne Drilling Company 
also operates an executive Twin-Beech. 


Character Foundations, of New York City, has had the company Bonanza 
in the shop at Atlantic Aviation for installation of a Lear L-2 autopilot. 


Al Ueltschi, Pan Am pilot, should be a Boston Braves fan by the time his 
aerial tour with the “Boston Braves Rookie Rocket” is completed. The Boston 
Braves leased the B-23, complete with pilot, from Pan American for a gath- 
ering of the clan of Boston rookies for the 1952 baseball season. Before leav- 
ing on the trip West, Al had the ship at The Babb Company for repair of 
oil leaks in the oil coolers. 


Stanolind Oil and Gas Company’s A-26 #164 is being given the full 
treatment at Spartan Aero Repair: new Double Wasp engines, new exterior 
paint job (Stanolind blue and gray with white top), and a completely new 
interior (turquoise and gray). 


Parker Pen Company has taken delivery of its new PV-1, and it’s a 
beauty. Pilot Lee Haynes and co-pilot Bob Hansens, who brought the ship 
into New York on a sort of shake-down trip, made the flight from Janesville, 
Wisconsin to Teterboro, N. J. in 2 hours 50 minutes. Interior was designed 
by Maria Bergsan of the Henry Dreyfuss office, and the work was done by 
Remmert-Werner, St. Louis. Interesting details of this executive plane will 
be available soon. 


Minneapolis Honeywell’s DC-3 is in the shop at AiResearch for installa- 
tion of a new executive interior, oxygen system, new cabin airstair door and 
a new heating system. Larry Alberts, supervisor of the company’s flight 
operations, brought the plane in. 


Vic Swanson and Tom Van Sickle herded their Sears, Roebuck & Co. 
DC-3 through a 100-hour check and a new radio installation at Executive 
Aircraft Service’s shop at Dallas. Associated Radio stripped the Douglas of 
all radio gear, reracked and provided it with modern design and installation. 
and added a Collins omni, 18S-1. Upon completion of the work, the boys 
flew the plane to Caracas, Venezuela, on business. 
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“Dilberts always travel in the circle of confusion . . . Careless cockpit cousins on the skyroad to confusions" 
Be SKYWAYS 


Trey dont: 
ZooK too 7” 
bright us 


—7-——____ Metamorphosis of a Navi- 
gator—Some pilots learn 
by study, others by observa- 

- tion, but some learn only the 

hard way. Those are the Dilberts, of course. 

A review of the circumstances under which Dil- 
bert got himself lost on a 
navigation flight at sea may 
help prevent some less lucky 
pilot from pulling the same 
boob trick. 

Dilbert was flying a two- 
place, single-float job, and 
had along an amateur radio 
operator—very amateur. Sur- ee F 
face wind at point of depar- nae 
ture was 15 knots from 45°. 
Dilbert had the radioman 
take a drift sight when they got to 2,000 feet. He 
reported the wind was 35 knots from 127°. 

Using this wind, our hero went blithely on his 
way. 

This was his basic error—very basic indeed. 
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By S. H. Warner and R. Osborn 
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For the amateur radioman was also a novice with 
the drift sight. And Dilbert should have known this. 
Anyway, knowing the surface wind, he should have 
been suspicious’ of the wind reported at 2,000 feet. 

We pick up our unsuspicious pilot again four 
hours later, when his flight should have been com- 
pleted. He wasn’t quite so 
blithe now, for there was no 
land in sight. As one wag 
put it, he was completely 
“at sea.” 

At this point, Dilbert began 
to doubt the accuracy of that 
drift sight, and reworked his 
navigation, using the‘ origi- 

BE Pee, nal surface wind. This put 

him approximately 50 miles 
south of his base. 

He then requested his radioman to take a direc- 
tion finder bearing of the base. This was reported 
as 214°. But the radioman wasn’t any more skilled 
with the direction finder than he was with drift sight. 

Our pilot did question (Continued on page 57) 


Save ms from these two fools/ 
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3.4 


Nathaniel F. Silsbee 


1896 1952 


n February 15th last, the Corporation Aircraft 
Owners Association was deeply saddened by the 
passing of its Executive Secretary, Nathaniel F. 

Silsbee. In grateful memory of Colonel Silsbee, the 
Association unanimously adopted the following reso- 
lution: 


“This Board desires to make permanent record 
of its great loss in the recent death of Nathaniel F. 
Silsbee, affectionately known to us as ‘Neil.’ 

“He became Executive Secretary of the Associa- 
tion in 1949 and served in this capacity until his 
death. 

“His background of aviation experience and his 
ability to present and discuss the problems of the 
Association with representatives of Federal and 
local governmental agencies and of other associations 
and organizations was of great benefit to the Asso- 
ciation. The Directory of Executive Aircraft which 
he originally prepared and, from time to time re- 
vised, represents a continuing memorial to his 
energy and care. In all matters relating to the busi- 
ness of the Association he was conscientious and 
reliable. 

“In all personal relations he was kindness itself; 
he was of a most engaging nature, a warm and firm 
friend of us all. 


“To his family we desire to express our deep 
sorrow at his loss and our sincere sympathy.” 


SKYWAYS joins with the Corporation Aircraft 
Owners Association in expressing its sorrow at 
losing a friend and associate. Col. Silsbee was for 
several years Technical Editor of SKYWAYS, and 
during his tenure of office with the Corporation Air- 
craft Owners Association continued to work closely 
with the SKYWAYS Editorial staff in the develop- 
ment of executive aircraft operation and man- 
agement. A native of Dorchester, Mass., Col. Silsbee 
served in 1946 as governor of the New York Chapter 
of the Aviation Writers’ Association. He won the 
Trans World Airlines technical writing trophy four 
times, and his contributions to engineering and avia- 
tion magazines enjoyed wide readership. A private 
in World War I, he was a lieutenant colonel of Air 
Staff Intelligence in the last war and was promoted 
to full colonel in the reserve upon his discharge from 
the service in 1945, During a varied career, Col. 
Silsbee was a newspaper columnist and also spent 
14 years as a missionary in India. 
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POWERS & GEORGE 


"AIRPLANES EVERYWHERE" 


CESSNA TWINS—16 FOR SALE— 
#£5462TS has 250 hours since aircraft, 
engines, and propellers overhauled. 
Recovered 1949. Raised floor. Outside 
baggage door. New tires. Flares. Gyros. 
Collins ADF. Extras. Undamaged. Ex- 
ceptional. $2750. Consult POWERS & 
GEORGE. "Airplanes Everywhere." 


BEECHCRAFT BONANZAS—22 FOR 
SALE—$675G UP. October 1949 painted 
model A-35, 3##£872ZAS, has 250 total 
hours. New 205 hp. engine. Auxiliary 
tank. Gyros. WHF transmitter. Hangared. 
One owner. New condition. $12,000. For 
details and inspection consult POWERS 
& GEORGE. "Airplanes Everywhere." 


GRUMMAN GOOSE AMPHIBIANS— 
3 FOR SALE—Executive, #£6837PS, has 
1150 total hours. Engines and constant 
speed propellers major overhauled. Elec- 
tric gear. Divan. Chairs. Coat closet. Good 
radio with ADF. Exceptionally fine condi- 
tion. Bargain. $37,500. Consult POWERS 
& GEORGE. "Airplanes Everywhere." 


1948 STINSON 165'S—12 FOR SALE 
—$2,750 UP. #£683PMS has 395 total 
hours. Goodyear crosswind gear. Recov- 
ered. Corrosion proofed. Metal propeller. 
Gyros. Special compass. VHF transmitter. 
Always hangared. Beautiful. $3,500. For 
details consult POWERS & GEORGE. 


“Airplanes Everywhere.” 


Aireratt Brokers 


475 FIFTH AVENUE, 
NEW YORK CITY 17, N. Y. 


TELEPHONE: MU 6-8477 
CABLE: POWPLANE 


CESSNA 170's—17 FOR SALE—1948, 
#£408SVS, has only 225 total hours. 
Metal propeller. Gyro compass. Radio. 
$3700. Also; 1950 all metal, #£979SAS, 
with only 246 hours. Metal propeller. 
Gyros. Narco Omni-range. Extras. Bar- 
gain. $6,000. Consult POWERS &. 
GEORGE. "Airplanes Everywhere.’ 


*AIRCRAFT BUYERS: 


We are in constant contact with 
practically all owners of air€raft in 
the United States. 

We have over 4000 airplanes of al- 
most all types to offer you through- 
out the country. 

We own no aircraft. Consequently 
we offer you the most desirable avail- 
able ships wherever they may be. 

We furnish complete descriptions 
of our aircraft listings, arrange in- 
spections, and negotiate for you with 
owners. 

We transfer title in the airplane 
you select, protecting your interests. 


*AIRCRAFT SELLERS: 


We gladly furnish information on 
market conditions, and list your air- 
craft for sale at your price. 

We prepare detailed descriptions 
of your ship, and offer it to nur- 
chasers throughout the United States. 

We advertise your airplane nation- 
ally, if it is well priced, and reply to 
all inquiries. 

We make no charge for our service 
unless we sell your aircraft for you. 

We charge a commission, based 
upon a law percentage of the sales 
price, when we sell your airplane. 

*We are sorry that we cannot offer 
or list ships worth less than $2000. 


SWIFT 125'S—15 FOR SALE—$2000 
UP. 1951, 4£245QVS, has only 157 total 
hours. Aeromatic. Primary blind instru- 
ments. Radio. Manifold pressure. Cylinder 
head temperature. Seat covers. Undam- 
aged. Hangared. One owner. New con- 


dition. Bargain. $3500. Consult POWERS 
& GEORGE. "Airplanes Everywhere." 


LOCKHEED 12A'S—4 FOR SALE— 
Corporation owned, 7400SS, has 193 
hours since aircraft, engines, and hydro- 
matics major overhauled. Auxiliary tank. 
Deicing. Reupholstered. Excellent radio. 
Original owner. Beautiful bright clean 
condition. $30,250. Consult POWERS & 
GEORGE. "Airplanes Everywhere." 


NAVIONS—31 FOR SALE—$4,400 
UP. Late 1948, 4£441QKS, has only 250 
hours. Latest 185 hp. engine. Heater. 
Gyros. ADF. Extras. $6,950. Also; 1949, 
205 hp., 4£495QKS, with only 325 hours. 
Latest prop. Extra tank. Gyros. Omni. 
ADF. $10,800. Consult POWERS & 
GEORGE. "Airplanes Everywhere.’ 


BEECHCRAFT D-18-S TWINS—13 FOR 
SALE—$40,000 UP. 1946, FF80I7RS, 
has constant speed props, best equip- 
ment, deicing, and 3 zero engines. 
$55,000. Make offer. Also; 1946 Execu- 
tive, 3£63PS, with hydromatics, best 
equipment, deicing, and 2 zero engines. 


$67,500. Consult POWERS & GEORGE. 


GRUMMAN WIDGEON AMPHIBIANS 
—4 FOR SALE—$13,550 UP. G44A, 
#£4197QS, has 850 total hours. Engines 
220 hours since O.H. Beech controllable 
propellers. Gyros. VHF. ADF. Beautiful. 
3 extra engines. 6 extra propellers in- 
cluded. $25,350. Consult POWERS & 
GEORGE. "Airplanes Everywhere." 


ALL TYPES OF AIRPLANES AVAILABLE—DETAILS UPON REQUEST—LISTINGS SOLICITED 
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Close Support in Korea 


(Continued from page 11) 


foxholes have no way of knowing the stra- 
tegic results of the over-all close support pic- 
ture. They do know the importance of close- 
support air strikes when the enemy horde 
attacks, and they know the importance of 
close-support air strikes when the enemy 
fanatically defends a ridge-top. They know 
the importance of close-support air strikes 
when a bullet or piece of shrapnel finds its 
mark. 

Ask them and they will tell you that a 
close-support air strike is something that just 
comes out of the sky when it is needed most. 
How it happens or where the jets come from 
means nothing to these fighting men. They 
are satisfied to know only that the planes 
are around when help is badly needed. 

Remember Chosin Reservoir? The Marine 
Ist Division was cut off from the Army’s 7th 
Infantry and the call went out for close sup- 
port. Without the round-the-clock battering 
by the Fifth Air Force planes that answered 
the-call, many of the evacuation troopships 
that filled the harbor might never have been 
needed. 

Reported Jack Burby of United Press, 
“The ones I talked to were not bitter, they 
just wished there had been more Marines up 
there and those on one truck swore they were 
‘Gonna buy free beer for Marine, Navy and 
Air Force pilots.’ Sergeant Frank Reynolds, 
a husky reservist from Cranford, N. J., said, 
‘We'd still be up there fighting the bastards 
if it hadn’t been for the planes.’ ” 

To the front line soldier close air support 
may seem to be a gift from Heaven, a magi- 
cal appearance of invincible strength. While 
close air support may well be termed a gift, 
it is not by any sense of the word magical. 

In a hypothetical case a numbered Air 
Force commands all fighter planes, fighter 
bombers and light bombers operating against 
an opposing enemy. Heavy bombers, because 
of their limited operational versatility, let us 
say, respond to orders from a bomber com- 
mand headquarters. 

So, we have fighter bombers and light 
bombers to range the enemy’s immediate 
rear areas, striking at supply routes, cutting 
the arteries before blood from the heart can 
reach the pounding fists. Fighters, mean- 
while, feinting the reaching enemy fists, are 
jabbing him repeatedly around the head and 
shoulders. Keeping in mind that our hypo- 
thetical air power need not pull any punches 
and is free to hit any vulnerable spot that 
can be reached, the medium and _ heavy 
bombers are pounding the enemy’s heart. 

Where does close air support enter the 
picture? It enters through: the medium of 
joint operational control of ground and air 
forces. A coordination, either needed or 
planned, is maintained constantly in con- 
junction with an over-all picture of the en- 
tire front. Herein lies the secret of the suc- 
cess of the U. S. Air Force’s close-support 
program in the Korean war. Complete con- 
trol of all close-support planes by the num- 
bered air force has allowed a flexibility that 
is constantly building the pillar of ink on 
the operational graph that indicates enemy 
losses. 

It is flexibility, the controlled flexibility 
by air force specialists working hand in 
glove with ground force specialists, that has 
placed the close-support air strike where the 
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front line warrior needed it when he needed 
it. 

Because of this flexibility, warplanes are 
not tied to a single hitching post. Nor is 
there a duplication of carriers that could 
easily call for a change of horses in mid- 
stream. And in comparing the enemy thrust 
to a raging, flood-swollen river, the impor- 
tance of a single, stable carrier that fords 
the current at any point, is readily seen. 

But the basic success of close air support 
is not seen merely as a matter of coordi- 
nation or flexibility, nor as an ever-increas- 
ing line on a chart. As in every fight, it is 
the human element that brings about the 
decision. And it is the manner in which a 
man uses his weapons—and the strength 
of those weapons—that is the determining 
factor in the battle. 

First, consider the weapons with which 
our Air Force fights. In this Korean war, 
which is heralding the end of propeller- 
driven fighter planes, the versatile, all-pur- 
pose jet has carried the brunt of the close- 
support mission. 

Pick a jet, any jet—the F-86 Sabrejet, 
the F-84 Thunderjet or- the F-80 Shooting 
Star. There are others but these three have 
dominated the Air Force program during 
present hostilities. The Sabrejet has repeat- 
edly battled the enemy’s best jet to a stand- 
still. The Thunderjet and the Shooting Star 
have been the support program workhorses. 
Equipped with 500- and 1,000-pound bombs, 
they have smashed supply routes. Armed 
with rockets, napalm and 50-cal ammunition, 
they have written a new chapter in the 
comparatively young history of close air 
support. 

Speedy, rugged and dependable, these air- 
craft are ideally suited to close air support 
work—not by virtue of their speed. alone, 
nor by their strength or dependability, but 
by virtue of the fact that they are the latest 
type of jet aircraft capable of not only get- 
ting the job done but of being able to meet 
the latest type of enemy plane on an equal 
footing. U. S. Air Force pilots know that 
the air superiority they now enjoy may not 
always exist. 

For example, on the 6th of September 
1951, two of our obsolete and unarmed T-6 
Mosquito planes were attacked by enemy 
fighters while directing front-line close air 
support missions. Capt. George E. Lougee, 
699 Broadway St., Bangor, Me., a T-6 Mos- 
quito pilot, was attacked by a Communist 
Yak-9 aircraft near Kumsong. On the same 
day Capt. Paul Roberts of Concord, N. H., 
another Mosquito pilot, was also attacked by 
a Yak-9 near Chorwon. On Sept. 10, while 
directing close support air strikes near Ko- 
song, Capt. William A. Liddy, Jacksonville, 
Tex. and his ground force observer were sub- 
jected to a firing pass by another Yak-type 
enemy plane. 

These pilots and observers flying their 
missions in clear weather or foul among the 
sharp peaks of the Korean battlefront areas 
are typical of the men who make close sup- 
port air strikes possible. 

On the other hand, operating quietly and 
efficiently are a group of infrequently men- 
tioned airmen. They are the tactical air con- 
trol parties that coordinate air-ground ac- 
tivities at the front. Working and living un- 
der battle conditions with the infantry are 
the men of the U. S. Air Force’s 6150th Tac- 
tical Control Group. A small but highly 
specialized group of radio operators and 


maintenance men, they are unofficially the 
Air Force Infantry in Korea. Equipped with 
radio jeeps and portable transmitting units 
and headed by a combat pilot on temporary 
duty, these tactical air control parties 
(TACP) are assigned at infantry division, 
battalion and oftentimes company level. 
When the infantry moves forward, they move 
forward also, coordinating by visual means 
the air strikes that have saved many thou- 
sands of casualties and beaten down the 
enemy resistance that has many times meant 
the success of_an allied attack. 

Lt. Henry P. Seymour, Los Angeles, Calif. 
was recently assigned as a Tactical Air Con- 
troller with the Eighth Army’s 7th Infantry 
Division. Seymour, a B-26 combat pilot from 
the 452nd Bomb Wing, was working with the 
“Spearhead” regiment of the 7th when it 
was assigned the mission of securing an im- 
portant position on the then Kansas line. 

The line companies ran up against stiff 
Communist resistance from a ridge con- 
trolling a road junction at the mouth of a 
pass. Lt. Seymour called in an air strike that 
poured napalm, rockets and hundreds of 
rounds of .50-cal bullets into the ridge on 
succeeding passes. 

Then the infantry moved forward, taking 
the TACP with it. 

Approximately 500 yards from the Red- 
held hill, Lt. Seymour, his radio operator and 
radio mechanic, Cpl. William E. Dent, Ro- 
anoke, Va., and Cpl. James F. Clutter, Wash- 
ington, Pa., were operating their radio jeep 
and coordinating artillery and the low-flying 
planes. y 

Suddenly, a bullet cracked through the 
air. There was a dull thud and a sudden 
hissing. The three men made a dive for the 
nearest ditch. 

“For a second [ thought the hissing was 
some sort of a bomb that would explode any 
minute,” said Lt. Seymour. “The noise finally 
died away and I looked up at the jeep. 

“That bullet had hit a rear tire and torn 
a hole big enough to put your fist through.” 

Many of the battle experiences of the 
TACP’s don’t end so happily. Over 50 per 
cent of the men on the roster of the 6150th 
have either been decorated or recommended 
for decorations for their deeds of heroism on 
the front lines. Not a few of those men have 
been killed in action and many are pris- 
oners of war. A few have been lucky enough 
to outrun the enemy. 

Take the case of Cpl. James F. Clutter 
of Washington, Pa., a TACP radio operator. 
His party was cut off from friendly troops 
and he became separated from the rest of 
his group. For two days and nights he liter- 
ally outran a group of pursuing Chinese 
Communists. He had joined forces with sev- 
eral South Korean troops and at various 
times during the two-day marathon, enemy 
bullets splattered into the earth around him 
and found their marks among the ROK 
soldiers. “I was never so scared in my life,” 
he later admitted. “I learned how to run at 
top speed with my head tucked between 
my legs. I was lucky to get out alive.” 

Wherever the infantry might go in bat- 
tle, a Tactical Air Control Party will go 
with them. Only recently a Tactical Air 
Control Party set up business in a tank. Lt. 
Lawrence L. Bray of Tampa, Fla., and his 
two radiomen trained several weeks with 
the crew of a General Patton M-46 tank. 
Operating from within the tank, they were 
to move forward with a spearhead drive. 


SKYWAYS 


s e 

From their vantage point at the very heart 
of the battle they could call close-support 
air strikes with infinite exactness. Cpl. How- 
ard N. Cheserow of Noank, Conn., acted as 
leader for the tank’s 90-mm cannon with his 
radio duties were not too pressing. 

The desire of TACP’s to venture any- 
where they are. needed and to face any 
danger in order to successfully complete a 
close air support strike is the glue which 
binds together the Air Force and the In- 
fantry in Korea. In spite of numerous in- 
fantry wise cracks about the airmen at the 
front, there is a mutual respect between the 
men who fight and those who fight while 
helping them. 

Widely known Col. “Buffalo Bill” Quinn 
of the 7th Divisions’s 17th “Buffalo” Regi- 
ment, appreciates the Air Force men who 
come to work with him. He has decorated 
more than one of them. 

And there is PFC Daniel Kelly, Lakeland, 
Fla., a member of a daylight patrol which 
was rescued from a Communist ambush by 
a hurriedly called air strike. He discovered 
the importance of close air support at the 
lowest echelon. Command decisions didn’t 
phase him. He needed help and he got it. 
His squad leader, PFC Bennie Armijo of 
Albuquerque, N. Mex., expressed his thanks 
in true Americanism. “If my neck had been 
rubber, I’d have stretched it up and kissed 
each of those pilots!” 

Lt. Nuri Koyuter of Istanbul, an officer 
with the Turkish Brigade in Korea, made 
a special trip to a front-line airstrip to ex- 
press his thanks for a close-support air 
strike. Koyuter, son of a member of the 
Turkish Parliament, and his unit were being 
fanatically opposed by a group of Reds on 
an important ridge-top. 

Lt. Charles B. Horten, Lynfield, Mass., 
was only one of several F-80 pilots who 
napalmed and strafed that ridge in support 
of Koyuter’s men. 

When the two United Nations officers met; 
Koyuter said he just “wanted to shake 
hands with one of the men who had been of 
such tremendous assistance.” The Turks 
were able to occupy the Chinese position 
following the air strike. 

Thanks there are aplenty, but perhaps 
one of the most famous expressions of grati- 
tude to come out of the Korean close air 
support program was issued through the lips 
of a wounded soldier as he was waiting air 
evacuation to Tokyo. 

“Boy,” he said, “the Infantry sure has a 
big brother now, the Air Force.” His re- 
mark was made on the occasion of an in- 
spection visit by the Commanding General 
of the 452nd Light Bomb Wing, whose 
planes answered the call to Chosin Reser- 
voir. 

From this air force-infantry working agree- 
ment of helping éach other, is developing a 
better understanding by each, of the other’s 
problems. And this acceptance. of each 
other’s is apparently not happenstance. It 
is a logical result at lower echelons of top- 
level planning, for Air-Ground Operation is 
not the dream child of the Air Force alone. 
The official bible on this subject of “air- 
ground,” Field Manual 31-35 and its counter- 
part, FM 100-20, bear the signatures, re- 
spectively, of ground force Generals Marshall 
and Eisenhower. 

From top-level planning to the lowest 
echelon soldier in the foxhole, close air 
support is a matter of joint coordination 
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and it is the success of this coordination 


between the two operations which has brought 
about the accomplishments of ground-air in 
Korea. 

In Europe during the War II, the most dra- 
matic close air support operation was the 
column-cover flank protection given to Gen- 
eral Patton’s Third Army in its “Right 
Hook” across France after the break-out of 
St. Lo. 

And in Korea is a field artillery sergeant 
SFC Joseph Lockwood, Truskow, Pa., who 
is currently flying as an observer in the rear 
seat of T-6 Mosquito plane over the front 
lines. He is the ground force representative 
of the flying team that directs striking jet 
fighters to their close-support targets. He 


Guaranteed, 
Factory-New Parts 
From Southwest Airmotive 


Ineomparable 


unwittingly summed up close air support in 
Korea from a fighting man’s point of view 
while giving an account of his duties with 
the Army. 

“T was with the Infantry in. Europe and 
I'll never forget the flight of P-47’s that broke 
up a German counterattack on the Elbe 
River and helped us break through. We had 
close support aplenty in Europe. 

“Over here in Korea, before I started 
working with the Air Force, we were sur- 
rounded at Chipyong-ni and the planes 


dropped us supplies around the clock for 
three days. And those jets that gave us our 
close support really saved our necks. 

“You can quote me on this close support 
stuff—the closer, the better.” 


Satine 


The 
Taj Mahal by 
moonlight ...red 

sails in the sunset... 
the Isle of Capri at 
dawn aiele these and 
other fabled things 
pale into limbo 
against the dazzling 
splendor of milady’s 
new bonnet on Easter 
morning. Stealing a 
peak in the mirror is 
Juanita Ransome, 

26, hazel-eyed, 
brown-haired. She 
likes to ride horseback 
and has a Scotty 

dog named Smokey. 
(No. 7 in a series 

of pretty Dallas girls 
discovered and 
photographed 
especially 

for Southwest 
Airmotive). 
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Corporate-Plane Cleaning 


(Continued from page 29) 


to-get-at areas where the solution cannot be 
washed away. This new Cee-Bee product, 
however, can be timed with a stop-watch to 
see how long it works. Rub it on a wet alumi- 
num surface with a rough brush and it will 
boil for two to three minutes, depending 
upon the temperature. Then the solution 
quits working and will not injure the metal 
by remaining, though the standard procedure 
is to wash it off after 10 to 20 minutes. 
Since most of these chemicals are shipped 
in a concentrated form and need diluting, 
they should be applied only by personnel who 


have been thoroughly briefed in their use.’ 


Occasionally, we get an airplane in for an 
8,000-hour overhaul and find such extreme 
etching and corrosion in the center section 
that the metal has actually been weakened. 
For that reason, if nothing else, use only AN 


aircraft-approved materials for cleaning. But | 


after application, be sure to flush it off with 
cold water. Both Turco and Cee-Bee are 
recommended in the new Air Force tech 
orders. 

If you plan to clean your own airplane, 
here’s the way to do it: For a business-like 
job, clean and vacuum the inside of the air- 
plane first. Otherwise, you will have dust 
from the inside scattered all over your new 
wash and polish job. 

Use a steam cleaning unit, if one is avail- 
able, to cut the oil and grease spots around 
the engines. Be careful that the live steam 
does not touch the ignition or other wiring 
circuits. If a steam cleaner is not available, 
use a petroleum solvent like cleaning fluid 
to cut the grease. Do not use gasoline or 
highly volatile solvents like paint thinner— 
even out of doors—because of the fire hazard. 

This steam or solvent cleaning is usually 
needed around the engine nacelles and wheel 
wells. Keep the tires as free from grease and 
oil as possible because the rubber deterio- 
rates and cracks from continued exposure to 
lubricants. To keep oil off the tires while the 
airplane is on the ground, many owners of 
Twin-Beechcrafts that have an oil overflow 
vent in the wheel well place a small can 
under this line. 

An essential part of every wash job is a 
rinse around the battery and lead-in cables. 
Use a soda and water solution, applied with a 
stiff brush, to stop any battery acid corro- 
sion. 

After these essential preliminaries, you’re 
ready to wash the airplane. If the ship is 
painted, a once-over-lightly with soap and 
water should do the trick. New detergent 
soaps, such as “Vel,” are good, provided that 
they are thoroughly rinsed with water after 
application. Soapine should not be done in 
the hot sun or the results will be very badly 
streaked. The best washing results are ob- 
tained when the airplane is parked in the 
shade of a hangar—or when the job is done 
early in the morning or late in the evening. 

This same soaping method will work for 
an un-painted airplane with fairly good re- 
sults. The scum comes off, but after four to 
six months the airplane will take on a dark, 
dreary appearance because of the natural 
oxidation of the metal. Therefore, the un- 
painted airplane should be washed periodi- 
cally with a Turco or Cee-Bee chemical clean- 
er. Application, as recommended by the Cee- 
Bee company, reads as follows: 
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CUTLASS F7U-3 is larger, better equipped, harder hitting version of the 
F7U-I, first sweptwing tailless fighter to operate from the deck of a Navy carrier 


“Wash excessively oily areas with Cee-Bee 
Alumaloy Emulsion. Mix one part Alumaloy 
with three parts solvent. Thoroughly agitate 
with air to form a creamy emulsion. 

“Apply a liberal quantity of Alumaloy 
emulsion to oily areas by pressure spray. Agi- 
tate thoroughly with a firm bristle brush and 
rinse the cleaned areas with a large volume 
of water. 

“Make a liberal application of Cee-Bee 
R-66 (surface brightener), dilution made 
from one part by volume of Cee-Bee R-66 and 
two parts by volume of water, to the sur- 
faces to be brightened. This application can 
be accomplished by applying the diluted R-66 
with pressure spray covering every square 
inch of the area. 

“Go over the surfaces with a firm bristle 
brush, lightly but thoroughly, to assure an 
even coverage of the R-66 solution. This op- 
eration will be accomplished by working 
from the top down, working on the tail fin 
and tail surfaces first and then working for- 
ward by sections. Complete one section be- 
fore moving to another. 

“The time required for the solution to 
stay on the surface of the skin will be deter- 
mined by the condition of the skin itself. It 
is usually left on the aluminum surface from 
two to 10 minutes. The time required in cold 
weather is greater than in hot weather. 

“Precautions should be taken not to work 
too large an area, especially in warm weath- 
er. 

“Rinse off dirt from the top down with a 
large free-flowing rinse using cold water. Be 
certain to rinse over an area that had been 
previously brightened. Agitating with a clean 
brush or mop while rinsing will assure ex- 
cellent results. 

“Allow to dry.” 

If the oxidation is heavy, go over the sur- 
faces twice—or even more if necessary— 
using a firm bristle brush to mechanically 
remove the heavy oxidation that has been 
chemically loosened by the brightener. 

About a year ago, CAA inspectors began 
testing the fabric control surfaces of some 


of the executive planes and they found that 
the cloth had gone “dead” in an unusually 
short period of time. This was due to using 
non-aircraft cleaners on or near a fabric 
surface. All the Turco and Cee-Bee material 
that we use is harmless to either metal or 
fabric. 

Up until the last year or two, the approved 
method of making your metal airplane shine 
brilliantly was to polish it with a rotary elec- 
tric buffer. For a large airplane, this method 
is quite expensive and the new chemicals 
usually do a more efficient job in much less 
time. Some owners used to have their air- 
planes cleaned thoroughly and then painted 
with a coat of clear lacquer. However, after 
three or four months, the whole job would 
begin to look, pretty sad because the lacquer 
turned increasingly yellow. 

After the airplane has had a good chemical 
cleaning, we usually apply a light metal 
polish like “Klad” with a soft cloth. After 
it chalk-dries, the polish can be rubbed off 
easily with another cloth—and your airplane 
is ready for a show-room display. 

There is little value in waxing the surface 
of a painted airplane. It takes a lot of time 
and the tough enamel surface of a painted 
airplane already has a good gloss and doesn’t 
need an extra coat. 

As a rule the canvas covers used by some 
owners are more trouble than they are worth. 
They will scratch the surface of the paint 
job while being put on or removed. Even the 
nylon covers for the Chicago Tribune B-17 
are used anly as a wing-ice protection when 
the plane is parked in the open during icing 
conditions. 


Keeping an executive airplane glistening 
is a never-ending job. However, a good ap- 
pearance is an important part of any bus- 
iness. The Indian Mahout who takes care of 
the elephants in the circus actually has a 
simple job compared with the operator of 
a big airplane when it comes to keeping 
things clean. 

It’s a big job, and the bigger the airplane, 
the bigger the job. Pi of 
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Airline Pilots...Satety 


(Continued from page 14) 


which while accidents declined slightly, fatal 
accidents continued at a high level. This we 
attribute to inexperienced personnel, both 
flight and ground, and to the general in- 
security and pressure of that period. 

The third period, 1946-50, is that of the 
introduction of postwar equipment, notably 
the wide use of four-engine planes for both 
domestic and international travel. This period 
is marked by a decrease in both rates, par- 
ticularly the fatal one, followed by a definite 
level-off. Preliminary figures for 1951 con- 
firm this stabilization, showing even a slight 
increase in both rates, particularly the fatal 
one. 

One point of great significance to the 
pilots and one not generally appreciated is 
this. At the 1949-51 rate of accidents and 
present airplane speeds, the chances are 3 
out of 4 that an airline pilot will be involved 
in an accident during his career (900 hours 
per year for 30 years at 275 mph). Likewise, 
the chances of his being involved in a fatal 
accident are about 1 in 9. Looking at this, we 
feel that, although great strides have been 
made in the past, improvement is necessary 
and due. We feel that the past improvement 
was made from an extremely high rate, and 
that the industry should not be satisfied with 
the present status quo. 

In any analysis of accidents, it is cus- 
tomary to place the blame for from 45 per 
cent to 50 per cent of the accidents on the 
pilot. We feel that while, of course, many 
errors of omission and commission are 
made by pilots, being only human, there are 
other underlying factors, and in the re- 
mainder of this paper an attempt is made to 
point out areas in which some of these fac- 
tors can be eliminated. 

In support of this contention, a situation 
that developed at the Naval Air Station, 
Honolulu, during the war is of interest. The 
main seaplane operating runways were to the 
northeast and east, crossing at a point ap- 
proximately one thousand feet from their 
origins. Lighting was furnished by permanent 
lights on poles some six to 10 feet above 
water level. About two months after the 
commencement of operations, during a night 
take-off, a Navy pilot tore the bottom out of a 
PBM on the coral reef beyond the intersec- 
tion of the two runways. The verdict was 
“pilot error,” a finding concurred in tacitly 
at least by the majority of pilots flying in and 
out of the area. About a month later a com- 
mercial airline pilot did the same thing with 
a PB2Y. The plane rested on the reef most of 
that day and was removed just before sun- 
set. Before sunrise there was another PB2Y 
on the reef within 50 yards of where the first 
had been. 

Now, each of those accidents, by itself, 
could be attributed to “pilot error.” However, 
with an accident pattern established it 
seemed likely that there was a contributing 
factor. Investigation showed that the errors 
of runway alignment were due to the con- 
fusion of the runway lights, on their poles at 
a considerable height, with the lights of 
Honolulu in the background. The lighting 
system was then modified to reduce this con- 
fusion, and it is significant that there were 
no more similar accidents. 

Furthering this principle of outside in- 
fluence as a cause of “pilot error,” it would 
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appear that the airplane design should have 
quite an effect. R. A. McFarland (in “Hu- 
man Factors in Air Transport Design,” Mc- 
Graw Hill, 1946) has said: 

“The fact that accident rates vary from 
model to model suggests that the air- 
plane itself may play as important a role 
as the human element. . . . It is com- 
monly believed that certain air trans- 
ports, are generally safer to operate than 
others. The evaluation of such a state- 
ment is almost impossible because of the 
many variables involved or the lack of a 
common base line of comparison.” 

Since this statement was made, statistics 
have only recently become available through 
the CAB which make it possible to attempt 
such an analysis. These are presented in 
Figure 2, “A Comparison of the Accident 
Rates of Widely Used U. S. Transport Air- 
craft”. The figures presented here apply only 
to scheduled flying by U. S. domestic airlines, 
the international figures not being available. 
Although there are many factors involved, it 
is felt that the variables of crew competence, 
maintenance, and operational techniques are 
largely eliminated through the close CAA 
supervision and regulation of the scheduled 
airlines. 

In analyzing the data, it is significant in 
the case of the twin-engine planes to note the 
marked correlation between the accident rate 
and the accumulated mileage, and the lack 
of correlation between the accident rate and 
the period of years over which the planes 
flew. This leads to the conclusion that it is 
the original design and its development as 
accumulated mileage shows up weak points 
that determine the safety level rather than 
the skill of the pilots. If the latter were a 
major determining factor there should be 
some correlation of years of service with the 
accident rate. It is a fact, however, that pilot- 
ing technique becomes soon stabilized on 
each type of plane and varies but little over 
the years and the pilots quickly become pro- 
ficient in it. 

In looking at the fatal accident rates, it is 
noteworthy that there are four types with 
perfect safety records (to Dec. 31, 1951), 
Most significant of these is the CV-240, al- 
though the accumulated mileage of the’ other 
three is sufficient to take their combined 
record out of the realm of pure chance. By 
all averages the CV-240 should have had 
three fatal accidents. (165 million miles [to 
Dec. 1951] x 1.76 fatal accidents per 100 
million miles [all-planes average, 1949-50] 
2.9 fatal accidents). In fact, it has had six 
very serious accidents but in all the survival 
rate has been 100 per cent. This suggests 


strongly that there are factors inherent in the 
design which account for this remarkable rec- 
ord. A complete examination into these factors 
would appear to be one of great potential in- 
dustry benefit, however it is out of the scope 
of this paper. In passing, though, the sug- 
gestion is made that the slow spread of after- 
crash fire is one of the major survival reasons. 

In looking at the modern four-engine 
planes, the uniformity of their accident rate 
suggests the influence of CAR 04 with its de- 
tailed performance and design requirements. 
It would appear that, although each plane 
has its individual characteristics, the over- 
all level of safety is about the same, bounded 
as it is by the parameters of 04. This influ- 
ence of regulation on the safety level will be 
covered later. 

If we accept the principle of the marked 
effect of design on the safety record and, by 
inference at least, its effect on “pilot error” 
accidents, what are some areas that warrant 
attention? Two suggestions will be made. 

Over the 13-year period of this study, there 
have been some 47 accidents due to misuse 
of the landing gear, either retracting it 
when on the ground or landing with the gear 
not down and locked. While these accidents 
are not fatal ones, they are expensive, both as 
to damage to equipment and as to loss oi 
utilization. In one recent case the president 
of the airline has been quoted as calling it a 
“million dollar mistake.” Obviously, the 
pilots don’t cause these accidents on purpose, 
and as there is a definite pattern established 
by these there must be a basis for confusion 
of controls within the cockpit. What can be 
done to make it impossible for these acci- 
dents to happen? Already we have various 
solenoid pin arrangements whose purpose is 
to prevent the inadvertent retraction of the 
gear on the ground, but by this time they 
are obviously proved to be not 100 per cent 
effective. It is equally obvious that the land- 
ing gear warning horn does not deter people 
from landing with the gear neatly retracted. 
B. O. Howard, Vice-President of Consoli- 
dated Vultee, has proposed a system which 
involves “shoe strings and rubber bands,” the 
“shoe strings” to tie component controls to- 
gether so that it will bé necessary to make 
two consecutive mistakes with different con- 
trols to cause an accident, and the “rubber 
bands” the bypass arrangement so that it will 
be possible to actuate controls out of the 
normal sequence if necessary, such as during 
a “go-around.” 

Basically, his system involves the intercon- 
nection of landing gear and flap levers so 
that it would be impossible to put down more 
than take-off flaps unless the gear were down 
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and also make it impossible to raise the gear 
when more than take-off flaps were extended. 
It would also be impossible to raise the flaps 
above the take-off position after take off 
unless the gear were up. This interdepend- 
ence would accomplish this: 1) in order to 
land without the gear down, it would be 
necessary to forget both the gear and the 
flaps, an unlikely coincidence. In Howard’s 
estimate, this coincidence would occur only 
once every 196,000,000 landings—about 150 
years of domestic airline operation. 2) It 
would be impossible to raise the gear on the 
ground, thinking that it was the flaps that 
were being raised. 3) It would be impossible 
to raise the flaps immediately after breaking 
ground on take off instead of the gear, a 
very dangerous procedure with present high 
wing loadings. . 

In addition to this interconnection, he 
would interconnect the flaps and throttles, 
much as is now done with the throttles and 
flight control lock, to prevent a take off with 
flaps up. That this is an important point is 
attested by the author’s personal experi- 
ence of having made such a take off in a 
DC-4, in spite of an unhurried reading of 
the check list with both another Captain and 
a Flight Engineer in the cockpit and partici- 
pating. Luckily, there was ample runway 
available, but under conditions of minimum 
field length with the high wind loadings now 
used such a take off could very easily be 
catastrophic. 

By putting into practice some such ideas, 
it should be possible to eliminate 7.5 per 
cent of all accidents and 12.5 per cent of 
those attributed to “pilot error,” as well as 
eliminate the exposure to the no- -flap take-off 
hazard. 

The second idea presented here is one in 
which the pilots have considerable faith, the 
mandatory use of reverse-pitch propellers on 
all airline aircraft. In the period studied 
there have been some 62 accidents in which 
the aircraft has run beyond the field bound- 
ary, either as the result of an aborted take 
off or, more frequently, after landing. Since 
the introduction of reversing propellers, no 
aircraft equipped with them has been in- 
volved in such an accident, with one excep- 
tion. In that case, the use of reverse pitch 
prevented a far more serious, and probably 
fatal, accident. We feel that they should be- 
come a required item of equipment, much as 
the full-feathering propellers became a decade 
ago. Their use, in our estimation, would pre- 
vent 10 per cent of all accidents and 21 per 
cent of “pilot error” accidents. 

Since the pilot is the final determinant of 
flight safety his help should, we feel, be 
actively sought in the early design stages in 
order to make his tasks more simple. This is 
occasionally being practiced, but not nearly 
to the extent we feel desirable. A. E. Ray- 
mond, in his excellent 39th Wilbur Wright 
Memorial Lecture, said, in speaking of the 
time of a new design’s first flight: 

“Here also enters, too often for the 
first time, the human equation in the 
form of the pilot and crew. There is an 
increasing awareness of the fact that the 
experience and point of view of oper- 
ating personnel should be intimately 
-joined with that of the designer from 
the beginning.” 

And a leading manufacturer, in‘a personal 
communication to the author, wrote, in dis- 
cussing the contributions made by active air- 
line pilots to the success of the design: 
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“The question of why there was suc- 
cess here and not elsewhere seems to be 
answered by the timing factor. This pro- 
gram was set up at a very early date in 
the development, thus allowing enough 
time to thoroughly discuss differences of 
opinion-and reduce them to an objective 
common denominator.” 

We wish the thoughts expressed above 
were more widely practiced within the in- 
dustry. 

In passing, it might be well to note that 
the Air Line Pilots Association is carrying 
on an active campaign of familiarization with 
the problems of design and operation of 
turbine-powered transports in anticipation of 
their early commercial application, and we 
would welcome the opportunity to contribute 
to their safe and efficient development. 

Given an initially sound design, the next 
and very important step in making it a safe 
plane to fly is the “debugging” of it under 
actual operations. Contrary to popular opin- 
ion this process does not end with the first 
few years in service but extends throughout 
the total operating life. Figure 3, “Accident 
Rate as a Function of Cumulative Miles 
Flown,” shows this clearly. Though the initial 
4 or 5 hundred million miles are probably the 
most important, the DC-3’s long history 
shows a continuous gradual improvement be- 
yond that point. This initial rapid improve- 
ment is also clearly shown by the DC-4 and 
6 curves, evidence of the excellent joint ef- 
forts of the manufacturer and operators. If 
their future development parallels that of 
their predecessor, and if other current trans- 
port types are improved at the same high rate 
as has been shown for these types, we indeed 
have promise of a marked improvement in 
the over all accident rate. 

Incidentally, in the preparation of this 
figure it was not meant to slight other types. 
The aircraft plotted were chosen because 
their accumulated mileage in domestic sched- 
uled service was sufficiently large to plot a 
reasonably smooth curve. 

Also pointedly showing the effects of im- 
provements while in service is Figure 4, “Ac- 
cidents Caused by In-Flight Fires.” The im- 
portance of this plot may be shown by the 
fact that accidents from this cause are twice 
as apt to be fatal as those from all causes. 

In this figure there are three periods of 
note. First is the tremendous improvement in 
the period from 1938 to 44. The abrupt drop 
to the almost perfect record of 1940 through 
44 can be attributed to two factors, the man- 
datory introduction of feathering propellers 
and the extremely reliable Wright and Pratt 
and Whitney engines in common use during 
that period. Of these we believe the ability 
to stop rotation of a failed or failing engine 
was undoubtedly the dominant factor. ‘ 

The second interesting period is the 
marked jump in the curve for 1945 through 
48. This was the time when the modern four- 
engine transports, with extremely high-power 
engines, were first put into service. The rec- 
ord speaks for itself in showing that the in- 
flight fire situation was not what it should 
have been when these planes were in their 
early development stages. 

The final period is the abrupt drop off 
from the peak year, 1948, showing that the 
previously hazardous conditions have been 
brought under reasonable control, through 
the close cooperation of the manufacturers, 
airlines, and CAA. 

(Continued on page 42) 
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There have been, however, some instances 
of slow or ineffective corrective efforts which 
have upset the pilots and often tend to be- 
cloud the really excellent general efforts. 
Perhaps the most spectacular one is the high 
incidence of uncontrollable engine fires in a 
widely used modern transport. In 1945, in the 
military prototype, the first such incident 
occurred, resulting in a fortunately successful 
forced landing. In 1946 a similar incident 
occurred in commercial operation. The cause 
of these initial fires was determined and 
corrected, but apparently the extinguishing 
problem was not solved for we find in 1947 
and again in 1950 fatal accidents caused by 
engine fires which the flight crews were un- 
able to control. Again, last year, there was 
another such incident, but happily, as in the 
initial ones, a successful forced landing was 
made. In this unfortunate and lengthy history 
there have been several different causes for 
the initial fires which have been subsequently 
corrected in each case, but the underlying 
basic accident cause, uncontrollability, was 
dealt with inadequately with tragic results. 

Another problem which undermined the 
confidence of pilots who knew the details 
dealt with propellers. In this instance, after 
several vivid but fortunately non-fatal dem- 
onstrations of what happens when a blade 
snaps, a program was set up to replace the 
defective type with improved ones over a con- 
siderable period of months, a deadline of 
hours being placed on the service life of the 
former. Following another incident of in- 
flight blade failure, this program was accel- 
erated and all of the defective type were out 
of service in approximately two weeks, as 
contrasted with the prolonged initial re- 
placement program. The slower program, it 
developed, had been predicated on the dead- 
line of hours, mentioned previously, which 
had been based mainly on financial consid- 
erations rather than on, we think, a conserva- 
tive technical evaluation of potential serious- 
ness of the already demonstrated hazard. 

Leaving the design and development aspect 
of operations, we can logically progress to the 
actual flying of the equipment by the pilots. 
Occassionally the statement is heard that the 
pilots have not progressed with the industry. 
In this connection it is pertinent to note the 
increased complexity of the airline cockpits. 
Over the years, the instruments, controls, and 
gadgets have increased from 289 for the 
DC-3, to approximately 400 for the DC.-4, 
522 for the CV-240, some 600 to 700 for the 
DC-6, to about 1,000 for the B-377. Ten years 
ago how many people had ever heard of V,, 
V,, ADI, TBS, TAI, RMI, VAR, VOR, ILS, 
Mach limitation, etc? It is granted that the 
gadgets all have their purpose and have con- 
tributed to the increased level of safety, but 
who can say that they have really made the 
pilot’s job easier? In fact they have greatly 
increased the chances for confusion and mis- 
takes, and the fact that the percentage of 
accidents attributed to “pilot error” has not 
increased with the increased complexity, but 
has remained relatively constant, is, we feel, 
proof of the adaptability and professional 
progress of the pilot group. 

Simultaneously with this increased instru- 
mentation and gadgetry has come the lower- 
ing of minimums and the raising of approa h 
and stalling speeds. Ten years ago the com- 
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mon weather minimum was 500 feet and 1 
mile and the common approach speed was 
90 mph. Today at some fields we find mini- 
mums lowered to 200 feet and 14 mile while 
the approach speed has risen to 150 mph. 
True, the alignment problem is more accur- 
ately solved by ILS but, nevertheless, the 
time available for the pilot to orient himself 
properly after becoming “visual” has de- 
creased tremendously from 40 seconds to 12 
seconds. In a talk at the Wings Club in New 
York, R. B. Roe, chief test pilot for Sperry 
Gyroscope Corp., commented on records 
which showed that under actual 200 feet-14- 
mile conditions one of every three approaches 
is missed. Roe said: 

“This record is no reflection on the 
professional ability of the airline pilot 
for he is doing the best possible job 
with the tools at hand. It does, however, 
demonstrate graphically the inadequacy 
of his tools.” 

We feel that this demonstrates also that 
minimums of 200-% are, at this time, not 
realistic when the human equation is taken 
into account with the instrumentation and 
speeds presently provided. In order to cor- 
rect this, even at the expense of increased 
cockpit complexity, the addition of an instru- 
ment such as the Zero Reader or perhaps 
automatic approach may be the answer. In 
this case, even though another gadget is 
added, the actual task would be simplified 
and the safety level raised. 

Even as cockpits have become more com- 
plicated, so have the airway facilities. The 
number of ranges, ADF beacons, marker 
beacons, ILS, etc., have nearly saturated 
many areas. As more accurate fixes and ap- 
proach systems have been evolved, the in- 
creased accuracy has been used to cut ap- 
proach times and increase the number of 
aircraft movements, while holding the same 
level of safety. This, instead of easing the 
pilot’s job, has, in most cases, complicated it 
further. In a recent fatal accident there is a 
possibility that the multiplicity of facilities 
and choice of approach methods may have 
confused the pilot to the point that the ADF 
was tuned to the wrong station for the 
chosen approach method with the result a 
mass of tangled wreckage on a hillside. 

The hitting mountain problem has been 
with us for many years and the often-noted 
tendency for the fatal lack of terrain clear- 
ance to be very small gives rise to specula- 
tion as to the number of cases where the safe 
margin was equally slight. In other words, 
no one really knows how great is the ex- 
posure rate to this type of occurrence. Re- 
cently an incident happened which shows 
how easy it is to have a false sense of orien- 
tation. 

The flight was a long distance one over 
mountainous European terrain. The forecast 
wind was badly in error, the actual wind be- 
ing in the order of a 100-knot (115 mph) 
headwind instead of 20 knots (23 mph), so 
the flight was uncertain of its ETA. Both 
ADF’s were tuned and, although there was 
considerable snow static, identified on the 
destination station and the ILS was likewise 
used. Presently both ADF’s reversed, indi- 
cating an overhead, and almost simultane- 
ously the ILS needle changed quadrants, 
confirming the position. The pilot requested 
and was granted letdown clearance from his 
14,000-foot approach altitude. However, for 
some reason, before descending he switched 
frequency and requested a VHF DF fix from 


the Air Force net in the area. This fix showed 
his true position to be 75 miles from the sta- 
tion, over mountainous terrain. If he had let 
down, on what was apparently sufficient proof 
of his position, there is little doubt that he 
would have become a statistic in the “pilot 
error” computations. 

The point to be made here is that, unlike 
a mountain which always knows where it is, 
a pilot may at times mistake his position or 
else, as in the above case, receive erroneous 
indications of his position and, acting on his 
best judgment, let down into a hill or moun- 
tainside. This has been amply demonstrated 
over the years, but little has been done to 
provide a positive answer to the problem, ex- 
cept for the abortive effort several years ago 
by the CAB to make a terrain warning de- 
vice mandatory. Perhaps the order was pre- 
mature, due to the unreliability of the popu- 
Jar device, but is appeared to the pilots that 
more effort went into proving that the device 
was unreliable than in improving it to a 
practical and useful point. One airline, how- 
ever, TWA, did work on its terrain warning 
indicator and now has installed it on a volun- 
tary basis. The author has talked to many 
TWA pilots concerning this and finds an al- 
most unanimous approval of it. 

Perhaps cockpit radar is a more sure and 
versatile answer, but a practical terrain warn- 
ing device would eliminate 20 per cent of the 
fatalities, and would reduce “pilot error” 
accidents by 6.5 per cent. We feel that this 
is an important area to which industry atten- 
tion and action should be focused. 

In planning design and operations, the 
average level of competence of the pilot 
group should be carefully kept in mind. Too 
often, it seems, operations are planned which 
require an exceptionally high level of skill 
and are not realistic in that, while average 
skill is adequate under normal conditions, 
trouble is invited under abnormal conditions 
of airplane malfunction coupled with un- 
favorable weather. That this is true is easily 
understood because the executives who do the 
planning are usually superior in intelligence 
and experience and have better access to in- 
formation and plan operations through their 
own eyes and capabilities. It is, however. a 
condition which should be guarded against. 

An integral part of operations and safety 
is training. It is obvious that constant train- 
ing and checking in both old and new pro- 
cedures is one of the cornerstones of flight 
safety. However, there is often a tendency to 
use intensive training to make up for design 
and operating deficiencies. In regard to this 
R. A. McFarland (in “Human Factors in 
Air Transport Design”) says: 

“The most promising solution lies in 
the simplification of the tasks of the air 
crew rather than in an attempt to im- 
prove the quality of the personnel, which 
is already of a high order in the civil air 
lines. The relationship between the diffi- 
culty of tasks and human performance 
has beeri simply expressed by the an- 
alogy of a number of people given the 
assignment of walking a two-foot wide 
plank on the ground without falling off. 
The percentage of human error would be 
negligible. If the plank were reduced 
to a two-inch width and raised a con- 
siderable distance off the ground, the 
number of failures would increase rapid- 
ly. Extending the analogy to the simpli- 
fication of the cockpit, it would be easier 
to facilitate the task by increasing the 
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width and lowering the height of the 

plank than to select a group with sufh- 

cient skill to be able to walk on the nar- 
rower plank higher above the ground.” 

Frankly, the pilot group feels we are walk- 
ing a narrow plank. 

An interesting training area that has been 
little explored to date is the use of electronic 
trainers to determine whether present pro- 
cedures are straining the flight crew’s ability 
to the breaking point. PAA has made some 
use of its Dehmel trainer in this light, chang- 
ing procedures that have resulted in “crashes” 
of the trainer, but to date no effort has been 
made to put a coordinated and well-planned 
research program along this line into effect. 
The results could prove very useful. 

The final facet in the air-safety picture is 
regulation, having implications in all the pre- 
vious fields, design, operations, and training. 
Although there is often the cry of “over regu- 
lation,” clear-thinking people will, the auther 
believes, admit that it is, at its worst, a neces- 
sary evil. The best example of the effects of 
under regulation is the state of safety among 
the nonscheduled airlines. Some of these 
cperators have excellent records but there are 
many who cut the corners of sound practice 
and the over-all record shows the results. 

There is a basic con lict in air transporta- 
tion between economics and safety. It has 
often been said that the only 100 per cent 
safe aircraft is one which never leaves the 
ground. However, the economics of such 
would be nil and the problem is where to 
adjust the meeting point of the conflicting 
interests. Here is where, oftentimes, it is 
necessary to have the CAA/CAB as a sort of 
umpire, balancing economics, safety and pub- 
lic interest one against the other. 7 

In discussing Figure 2, the apparent in- 
fluence of CAR 04 on the safety record of 
modern four-engine planes were pointed out. 
It appears that these regulations have put a 
minimum floor under the characteristics of 
these designs while at the same time allow- 
ing enough leeway for sound economics. 
However, this evenness of the safety record 
suggests a corollary: the planes were tailored 
to exactly meet the regulatory requirements, 
in at least several respects. This, though un- 
derstandable in view of the intense competi- 
tion among manufacturers, is not exactly 
desirable for it tends to stifle safety progress. 
However, competition being the American 
way of doing things, the situation will proba- 
bly remain much the same in the future 
which points to the constant necessity for the 
CAB to make, the requirements ever higher 
as the state of the art permits. 

Much the same situation exists on the air- 
lines in regard to their operating rules, CAR 
41 and 61. Here, however, there is discernible 
a tendency on the part of some lines to con- 
duct their operations on a safety plane above 
that required by the’ government agencies. 
This sometimes puts them at a competitive 
disadvantage in spite of their higher safety 
record, since it is as much the other fellow’s 
record as one’s own that determines the de- 
sire of the public for air transportation. 
Therefore, the CAB should always be alert 
to incorporate in the regulations, as applica- 
ble to all, those advances of any carrier 
which raise the level of flight safety. 

As inferred above, the regulations should 
be fluid as well as realistic. Where weak 
spots show up, the regulations should be 
modified to cope with them. A recent case in 
point was the amendment of the stalling 
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regulations of CAR 04. In this case a regu- 
lation that had served well for several years 
not only became a barrier to new develop- 
ment but, in the case of one airplane at least, 
its literal application gave rise to a more 
dangerous condition than the one it was de- 
signed to prevent. The regulation, with the 
support of manufacturers, airlines and pilots, 
has now been modified and the condition re- 
ferred to above is being rectified. 

In providing this fluidity, the annual Air- 
worthiness Review of the CAB Safety Bureau 
is extremely important. Although some dis- 
senting opinion on this subject has been 
heard from industry quarters, the pilots feel 
that this is the right way to go about the 
problem. Incidentally, at the most recent 
meeting in August, 1951, the pilots were very 
pleased with the reception that was accorded 
their points of view and we would like to 
take the opportunity to assure the industry 
that this was not a flash-in-the-pan effort. 
C. N. Sayen, president of the Air Line Pilots 
Assn., said in a speech to the Aviation Writ- 
ers Assn. in Washington, in 1951: 

“The pilot’s welfare is tied to the 
safety and dependability of the opera- 
tion of his aircraft. A large part of the 
activity of ALPA must, therefore, be de- 
voted to doing all possible for an in- 
creased standard of air safety. If there is 
a malfunction of any of the complex 
component parts which make up the 
modern aircraft, the airline pilot is the 
first one who will be cognizant of such 
defects and who may suffer from their 
inadequacy or malfunctioning. He must, 
then, be in a position to make his voice 


heard on such matters and he must be 

a powerful and independent spokesman 

in the field of air safety.” 

In this paper the author has tried to show 
the great importance of airline safety to the 
sound and rapid development of this still 
growing industry and to point out some areas 
where improvement can be readily made. 

Airline safety is influenced by many fac- 
tors, but it appears that the human limita- 
tion factor is the one offering the best chance 
for improvement of the presently stabilized 
record, not by more severe selection or train- 
ing but rather by designing operations and 
equipment to more adequately conform with 
human ability. 

By implementing the three suggestions: 
mandatory reverse pitch, “shoe strings and 
rubber bands,” and a terrain warning deyice, 
is appears likely that fatalities could be cut 
25 per cent, accidents by 20 per cent, and 
“pilot error” accidents by 40 per cent. In 
these cases, human limitations would re- 
main the same, but the tools would be de- 
signed to overcome them. 

The pilot’s success in flying the plane is, 
after all, the ultimate test of all safety ef- 
forts. As C. N. Sayen has said, the pilot is 
the first to know when things go wrong and 
he can often in advance sense the chance of 
things going wrong. 

To quote the Colonial Airlines slogan, 
“Safety is no accident,” it is rather the re- 
sult of the proper integration of sound 
design with good operations. We feel that, in 
the past, in accomplishing this integration 
more attention has been given to economic 
factors than to human limitations. +h. 
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FLORIDA WING employs horses as well as Swamp Buggies and planes. Here Lt. Col W. Phil- 
lips, CAP Operations Training Director, briefs a unit on horseback on a search mission in Glades 


Neighborhood Airforce 


(Continued from page 19) 


pensed for the gas and oil they use unless 
they are called on an official mission by the 
U.S. Air Force, such as search for a downed 
plane of the armed services or a commercial 
airliner. These calls constitute barely 10 per 
cent of their missions. 

Born of Civil Defense a week before Pearl 
Harbor, the CAP flew more than 24 million 
miles in little single-engine put-puts. They 
patrolled coast lines and flew dangerously out 
to sea as submarine spotters when the Navy 
and the Army Air Force had neither the 
planes nor the pilots for such work. They 
flew sentry along the Mexican border on the 
lookout for spies and saboteurs; they ferried 
bombers from aircraft companies to airfields, 
and they flew across country with secret 
dispatches. In that duty 51 CAP members, 
including two women, gave their lives. 

Today the CAP is more active than ever, 
and far better organized than during the war. 
And it has gained official recognition! CAP 
now is officially designated as the Civilian 
Auxiliary of the U. S. Air Force, with au- 
thorization to wear Air Force uniforms with 
CAP insignia. 

At the top of CAP is a national head- 
quarters, staffed entirely by regular Air 
Force personnel under the command of Maj. 
Gen. Lucas V. Beau. It provides each of the 
52 wings—the 48 states, the District of 
Columbia and the territories of Alaska, 
Hawaii and Puerto Rico—with a regular 
Air Force officer, two noncommissioned of- 
ficers for administration and aircraft main- 
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tenance, and a civilian stenographer. But 
CAP remains under civilian command. 
Neither General Beau nor any of the 52 
liaison officers has any power of command 
over CAP personnel. ; 

Most authorities regard the CAP as their 
best bet when a plane has crashed or persons 
are reported lost in any of the country’s 
vast wooded areas. And in their slow light- 
planes CAP pilots can skim at treetop level 
and scan the ground far better than those 
in higher-flying, faster aircraft. 

CAP’s most striking results come when it 
is called out on emergency duty. The Texas 
Wing alone can muster 500 planes im- 
mediately. While it wasn’t called upon for 
that many planes, it performed outstanding 
service after the explosion of a nitrate-laden 
French freighter in the harbor at Texas City, 
Texas, on April 16, 1947, which killed 512 
persons and destroyed $50,000,000 worth of 
property. 

A group of seven CAP members, the first 
rescue squad on the scene, went into the 
disaster zone before the second of the series 
of explosions that rocked the city all day. 
CAP members set up stations and directed 
all the rescue work as other volunteers finally 
joined them. In the meantime CAP pilots 
flew blood plasma, doctors, nurses and medi- 
cine to the scene. Within five hours after the 
first blast, the CAP had flown in 23 under- 
takers from five states; scores of wrecker 
crews, gasoline and water for ambulances 
and trucks that were needed for removal of 
the dead and injured. 

Lt. Col. Frank S. McClendon, a Dallas 
insurance man, was the Wing’s executive 
officer and directed the rescue work. 

“We didn’t sleep for three days,” he told 


me. “CAP men went into the disaster area 
when no one else dared and saved lives 
dragging badly injured persons out from 
flaming wreckage. The odor from the chemi- 
cals soaked into our clothes to such an 
extent that we all had to burn our uniforms.” 

It is exactly this kind of work that the 
CAP is prepared for if our worst fears are 
realized and the United States is ever under 
bombing attack. . 

As soon as the seriousness of last summer’s 
floods in the Missouri River valley was ap- 
parent, Gov. Edward F. Arn of Kansas called 
for help from CAP wing headquarters in 
Wichita. By daylight the next morning CAP 
had more than 100 planes in the air, patrol- 
ling the flooded area for marooned persons 
and flying in doctors, nurses and emergency 
rations. The Wichita squadron put in 20,000 
man-hours during the emergency. Senior 
members and cadets worked around the clock 
on dikes, filling in sandbags. 

Col. Wayne Foster, Wichita salesman, was 
in charge of radio personnel. He stationed 
cadets, with walkie-talkies at strategic points 
where they could direct planes and motor 
boats. Pat Allen, a 15-year-old cadet, took 
Foster’s orders so literally that he was soon 
standing in water up to his armpits. When 
Sgt. Ted Putman of the Air Force saw him 
and asked him why he didn’t move to a 
dry mound less than 100 feet away, the lad 
replied, “Sergeant, Colonel Foster put me 
here and told me to stay.” 

In Topeka all commercial radio stations 
were off the air. But necessary communica- 
tion for rescue work was provided by CAP’s 
system until CAP pilot Howard Culbertson; 
a former squadron commander at Sterling, 
flew to Omaha and returned in five hours 
with a 400-pound piece of equipment that 
permitted one station to get back on the air. 

The 57 planes assembled at Topeka were 
dropping rations and clothing to marooned 
families and picking up stranded persons 
with pontoon-equipped planes, dropping hay 
to cattle and horses, and doing any other jobs 
that came their way. During the emergency 
these planes flew 224 missions. 

At Grandview Airport, CAP seniors, and 
cadets, members of the Kansas City Squad- 
ron, stood guard-duty for 30 hours, keeping 
people from rushing onto the field and into 
landing airplanes. Twenty-three-year-old Miss 
Jo Stafford, of the Kansas City Traffic Bu- 
reau, was one of the CAP members who 
guarded the airport. With the temperature 
hitting 100, no drinking water available, the 
sweltering sun burned Miss Stafford so badly 
she had to wear bandages for four days. 

At the first news of weakening levees at 
St. Louis, the CAP squadron commander 
started a motor caravan toward West Alton 
at 2 a.m. Forty-five minutes later it reached 
the Wagner Levee; and for the rest of the 
night CAP members worked at sandbagging 
in darkness, sometimes standing knee deep 
in mud. Women filled the bags and the men 
carried them to the levee; but at 7 a.m. the 
rising waters went rushing through a 15-foot 
break in the bank and all the work of the 
night, went with it. Three more levees had 
to be sandbagged before the flood danger 
had passed. 

Twenty-nine-year-old 2nd Lieut. Victor 
Hewitt, Operations Officer of St. Louis 
Squadron 2, lost his life during a flood mis- 
sion. He rented a plane so that he could 
fly over the levees and report weak spots. 
The owner of the plane went along as pilot. 
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On the take-off the plane struck a high- 
tension line, crashed and burned. The pilot 
survived, but Lieut. Hewitt was killed. His 
wife buried him in his CAP uniform and 
then she joined the squadron to take his 
place. 

Last fall when a half-million-dollar gas 
explosion struck Brighton, N. Y., CAP radio 
units and rescue workers were on the scene 
within 25 minutes after the first blast. The 
explosions demolished 15 homes. CAP mem- 
bers assisted in the search for the dead and 
injured, and checked lists of patients at 
hospitals. In the meantime a central com- 
munications system with five transmitters and 
two operators was set up in a CAP bus, and 
14 mobile radio units were put into action. 

Minutes are often important in air search 
and rescue. One night last June, Col. Theo 
Enos, Utah Wing Commander, was awakened 
in his Salt Lake City home by the telephone. 
It was the Salt Lake City airport calling. 
A Taylorcraft with 22-year-old Darrel Walke- 
meyer, pilot, and his fiancee, Jodie Archer, 
was three and a half hours overdue at Rock 
Springs, Wyoming. Could the CAP start a 
search? 

At 6 am. 20 CAP planes were ready to 
take off. Capt. Curtiss Ellsworth, a building 
contractor, was the first pilot to leave. He 
headed for City Creek Canyon, rugged, heavy- 
sloped country, full of mist and fog, where 
any pilot unfamiliar with the air currents 
might be caught in a down draft and crash. 
But Capt. Ellsworth was an oldtimer at con- 
tour flying, and 10 minutes after his take-off 
he spotted the wrecked plane standing on 
its nose in dense shrubbery about 8,000 feet 
up on the Wasatch Range. Beside the wreck 
stood Walkemeyer, waving frantically. 

Ellsworth circled, dropped blankets and 
rations and radioed Operations Base. Mem- 
bers of Utah’s CAP radio-equipped Jeep 
Patrol, with an ambulance and policemen, 
made up a ground-search team that Ellsworth 
guided through thick underbrush up rocky 
clifts to the crash. The last five miles the 
rescuers had to go on foot. Jodie Archer 
was unconscious. She lived, but the doctors 
at the hospital where she was taken said 
if her rescue had been delayed another hour 
she could not have survived. 

The Rockies are a veritable graveyard of 
crashed planes, and it is almost impossible to 
tell from the air whether a wreck is old or 
new. Arizona Wing Commander Dines Nelson 
now sends cadet teams to every old wreck 
spotted by his pilots, and they paint huge 
yellow crosses on the wreckage. 

During the West’s big snow of 1949, CAP 
planes dropped food, clothing, fuel, mail and 
medical supplies to snowbound people, in- 
cluding many Indians marooned on their 
reservations. Colorado and Utah Wings 
dropped dogs by parachute to sheepherders 
whose dogs had been killed by wolves. Some 
CAP pilots made as many as 30 trips a day. 
Senior members and cadets cleared the snow 
from roads to airports and from landing 
fields, often working in snow waist deep. 

Many lives were saved by CAP members 
during that winter, but the Nebraska wing 
lost two of its members, Lieut. John Huff 
and William O’Brien. They were delivering 
food and mail to a snowbound farmer when 
their plane hit an aluminum wire invisible 
against the snow. 

In Maine, CAP snowmobiles have time and 
time again been the difference between suc- 
cess and failure of rescue missions. The snow- 
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mobile, which is a sled about 15 feet long 
with an airplane propeller, is capable of do- 
ing as much as 100 mph but its principal 
value is in getting over deep snow. Fred 
Salem, CAP member from Millenocket, who 
has invented seven models of these snow- 
mobiles, made a fast and successful rescue 
last winter when an auto driven by two 
fishermen across Millenocket Lake caught 
fire in 22-below-zero weather. The men got 
ashore and telephoned for help from a hunt- 
ing lodge. A truck with two men was sent 
to their aid, but the heavy machine went 
through the ice. Game Warden Al Cummings 
was notified of their plight and called Salem. 
Within an hour Salem and his snowmobile 
were there, and pulled the car and the 
truck from the lake. “It would have taken 
me a day and a half to reach the scene 
on snow shoes,” Warden Cummings said. 

Down in the Florida Everglades the CAP 
uses swamp buggies. These are boats with 
airplane propellers that can skim through 
shallow water at 50 mph. The CAP members 
who use these have to be familiar with this 
region that is infested with wildcats, alligators 
and snakes. Last winter a frog hunter who 
had wrecked his boat when he ran into a 
submerged island was rescued by .a CAP 
member in a swamp buggy after he had been 
lying helpless in this dangerous swamp 
jungle for 36 hours. A CAP plane spotted the 
hunter, then guided the swamp buggy to the 
scene. 

The Rhode Island Wing flew nine mercy 
missions last winter, carrying stricken per- 
sons from Block Island to the mainland for 
emergency operations or medical attendance. 


There is no hospital on the island and its 


2500 residents are often marooned in the 
winter when the ferry is unable to operate. 
The lone doctor calls upon the CAP when 
an emergency arises, and it hasn’t failed him 
yet. 

The CAP is called upon for many odd 
missions. One winter large bands of coyotes 
in Texas had killed and eaten more than 
1400 head of cattle. When all other efforts 
to catch the marauders failed, Gov. Coke 
Stevenson appealed to Col. D. Harold Byrd, 
then commander of the Texas CAP Wing. 
Col. Byrd took up a flight, with an observer 
in each plane armed with shotguns. One had 
a machine gun. Strapped in, but leaning out 


‘the right door which had been taken off for 


this purpose, the observer shot the coyotes 
as a low-flying spotter plane chased them out 
of their lairs. 

In Florida they have helped save orange 
crops when unexpected freezes endangered 
the fruit, by flying low over the groves to 
stir up the low-flying warm air by the blast 
from their propellers. 

In California, one year, the wild ducks 
and geese arrived three weeks early in the 
vast rice fields of the San Joaquin Valley. 
The crop was just heading and the great 
flocks were making a festival of the tender 
stalks. Capt. Ed Meyers summoned his Sac- 
ramento squadron and, skimming low over 
the fields, drove the wild fowl to game 
refuges where feed had been deposited. 

In Oklahoma, CAP members are called 
out to de-ice high-tension lines to prevent 
them from breaking. Flying close, their pro- 
pellers blast the ice from the sagging wires, 
Col. W. H. Chockey, Wing Commander, 
explained. 

Nothing, indeed, seems to stump the Civil 


Air Patrol. +h 
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At every airport in America, you'll 
see young men standing outside the 
fences, watching the planes come and 
go; watching the busy hum of the 
activity of servicing and repair. Are 
you one who only watches when you 
could be an important part of these 
activities? . 

SPARTAN trains you quickly and 
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part of this most rapidly developing 
and expanding of all industries. Don’t 
let the thought of possible Service to 
your country stop you from getting 
the training you need, right now! 
You will advance faster, in the Serv- 
ice, with this training and when you 
are out you will have both Service 
and SPARTAN training to help you 
to build a successful career. In addi- 
tion you will have at least two years 
seniority with your company over 
those who start training after leav- 
ing the Service. Get ahead faster 
with Spartan training. 


No Correspondence Courses 


SPARTAN 


A UNIVERSITY OF AVIATION 


SCHOOL of AERONAUTICS 


MAKWELL W. BALFOUR, DIRECTOR 


COLLEGE of ENGINEERING 


ADDRESS DEFT. S-52 


TULSA, OKLAHOMA 
MARK AND MAIL 


Seaaeeeeeeenceaeaececacecaaaae 
Maxwell W. Balfour, Director : 
Spartan School of Aeronautics Dept. S-52 
Tulsa, Oklahoma 


Please send your free Catalog immediately. 

NO Age 
Address 
City. 


Indicate which of these branches interests you. 


State. 


OFlight O)Instruments 
OO) Mechanics CiAeronautical Engineering 
OC)Radio OC) Airline Maintenance Engineering 


OCiMeteorology C)Flight Engineer 
Sporton is opproved for training under the G. t. Bill of Rights 
SCSHSSCHSHOKSTSHSCHSSSSSSSSSSESCLESSHSSESSESESSESEEE 


45 


d. c. Generators 


(Continued from page 27) 


armature coils, is thus prevented and com- 
mutation is improved at all loads. 

There are several important factors to be 
considered in selecting a generator for your 
aircraft. They are: 

1. Desired capacity 

2. Drive coupling and mounting flange 

detail 

3. Speed requirements 

4. Direction of rotation 

5. Cooling system 

1. Capacity: As mentioned earlier, the 
rated output of one generator should equal 
the minimum electrical load requirements of 
the aircraft. 

2. Drive Coupling and Mounting Flange 
Detail: This information can be obtained 
from the engine manual or by a visual in- 
spection of the generator mounting pad. To 
determine the adaptability of the generator 
to a particular installation, it is necessary to 
consider the shape of the mounting pad, num- 
ber of studs, diameter of studs, pilot di- 
ameter, and the bolt circle diameter. The 
drive coupling may be difficult to ascertain on 
visual inspection but the most popular splines 
in use on present-day aircraft are the six- 
tooth and the 16-tooth splines. 

3. Speed Requirements: (Minimum and 
Maximum) This is one of the most important 
specifications to be considered in the selec- 


tion of your generator. Generator drive pads 
may be of high or low gear ratio. A genera- 
tor must be selected which will produce its 
rated output during periods of minimum en- 
gine speed. These periods will most likely 
occur during taxiing and warmup. The speed 
requirements are particularly important if 
much night operation is anticipated. 

High-speed generators mounted on low- 
speed accessory drives will result in “no 
generators” at all during ground operation. 
Low-speed generators mounted on a high- 
speed drive will produce “overspeed” in the 
generator and result in serious damage to the 
generator and the electrical system. 

A 1.5-to-1 generator drive gear ratio will 
produce a generator shaft speed of 1500 rpm 
with an engine speed of 1,000 rpm but very 
few present-day generators will produce their 
rated capacity at this low speed. The 3-to-1 
generator drive gear ratio is much more de- 
sirable for the 200-ampere medium-speed 
generators available for present-day use 
(such as the Eclipse-Pioneer type 1193 gen- 
erator). This unit, which specifies a mini- 
mum rated speed of 2800 rpm for 15-volt op- 
eration and 3,350 rpm for 30-volt operation 
will guarantee full system voltage during 
ground operation and under all flight con- 
ditions. 

3. Rotation: Refer to generator name plate 
for direction of generator rotation and to 
the engine manual for direction of generator 
drive coupling rotation. 

4. Cooling Requirements: Visual inspec- 


40 YEARS OF PROGRESS—What has happened to the airplane in four 
decades is graphically revealed in this photo of F-86 Sabre flying by a 1912 
pusher plane. The aged pusher shown here, which was built and flown by Billy 
Parker, cruises at 60 mph, weighs 1,075 pounds; Sobre weighs 13,715 pounds 
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tion of the generator and engine baffle plates 
will indicate whether or not cooling ducts can 
easily be run to the generator. It is impor- 
tant to avoid any installation where oil drain- 
age might be brought back into the genera- 
tor air duct. Such oil can result in a glazed 
commutator, eventually leading to an insu- 
lating film being built up between the com- 
mutator and the brush. Modern generators, 
designed to be both compact and efficient, 
require air-blasting cooling. This air should 
be taken from the front of the engine. Manu- 
facturers specify the cubic feet per minute 
air flow and the minimum pressure required 
for maximum efficiency. It is wise to be sure 
the installation in your aircraft meets these 
requirements. 


Generator Paralleling 


There are two basic systems of paralleling, 
commonly referred to as the Army system 
and the Navy system. 

In the Army system external resistors 
placed in the negative lead to ground, pro- 
vide a 0.5-volt drop at maximum rated out- 
put. This voltage drop is used as the par- 
alleling signal and varies in proportion to 
the current produced by the generator. The 
Army system has one weakness—with the 
addition of the external resistance, to obtain 
the 0.5-volt drop, a loss is produced equal to 
approximately one and three quarters per 
cent of the rated generator output at full 
load. (See Figure I for wiring diagram.) 

The Navy system of paralleling utilizes the 
interpole and compensating windings to ob- 
tain the paralleling signal for the system. 
The voltage drop in the interpole and com- 
pensating windings of the generator is be- 
tween one and two volts. In comparison to 
the Army system, this design provides a 
stronger paralleling signal, thus increasing 
the efficiency of the paralleling circuit, which 
allows a finer division of applied loads. (See 
Figure II for wiring diagram.) 

There is a potentiometer connected across 
the interpole and compensating windings to 
compensate for unequal voltage drops in the 
series field circuit. The equalizer circuit is 
connected to the movable arm of the poten- 
tiometer. 

In more recent systems, where all the gen- 
erators concerned are of the same make and 
type, it has been found that better paralleling 
and a simpler system may be had by-omitting 
the potentiometers. The slight differences in 
the interpole and compensating winding 
drops, from unit to unit, prove to be a negli- 
gible factor in load division. This is true be- 
cause a much stronger equalizer current is 
obtained when the equalizer is connected di- 
rectly to the interpole and compensating 
windings of the generator. 

The Air Force is attempting a still greater 
improvement. A tap is provided on the inter- 
pole and compensating windings of all gen- 
erators which will provide a standard drop of 
two volts at full load. This will allow par- 
alleling of all makes and types of generators 
in any desired arrangement. 

Realizing how important generation of 
electrical energy is to the functioning of the 
aircraft, every unit contained in present-day 
electrical systems will be discussed in sub- 
sequent articles. With the increased applica- 
tion of electrical and electronic devices in 
present-day aircraft, it is felt that articles 
such as these will be a valuable guide to both 
mechanics and pilots in their everyday work. 
mechanics and pilots in their work. hk, 
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MOBILE GCA UNIT is loaded aboard a C-124 Globemaster at Haneda AFB, Japan for airlifting to Korea by the AF Combat Cargo Command 


Lesson in Logistics 


(Continued from page 17) 


Formerly, strategic airlift was a one-way 
street. Today, in bringing back the military 
ill and wounded to the U. S., MATS utilizes 
what would otherwise be empty space after 
having delivered critical cargo and high-pri- 
ority personnel to the Pacific. 

A dramatic demonstration of this by-prod- 
uct occurred early in August when a Doug- 
las C-74 Globemaster carried 74 patients 
from Honolulu to Travis AFB, Calif. Boeing 
C-97A Stratofreighters carry an average load 
of 65 patients. Douglas C-54’s normally air- 
lift 28 patients. 

Since the start of the Korean action, 
nearly 38,000 combat casualties and military 
ill and wounded have been brought back to 
the U. S. from the Far East. 

The Pacific Airlift is the latest achieve- 
ment of MATS, a major Air Force Com- 
mand formed in June 1948 by the consol- 
idation of the Air Transport Command 
(ATC) and the Naval Air Transport Sery- 
ice (NATS). This merger was made in ac- 
cordance with the directive of the Secretary 
of Defense and Air Force chief of staff. 

During the war, these two transport serv- 
ices supported war operations in the var- 
ious theaters by transporting personnel and 
cargo and by the ferrying of aircraft to all 
parts of the world. 

Today, integrated and unified, the USAF- 
Navy air arm that is MATS still furnishes 
strategic air transport for the entire Depart- 
ment of Defense. But MATS duties differ dis- 
tinctly from its war-time operations. Its-re- 
sponsibilities have been vastly augmented. 

MATS today includes the Airways and Air 
Communications Service, Air Weather Serv- 
ice, the Air Rescue Service, Flight Service, 
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and Air Resupply and Communications Ser- 
vice. These organizations are not merely 
MATS appendages but integral parts of an 
over-all organization designed to furnish 
strategic airlift support for the entire De- 
partment of Defense. 

At this point, perhaps, there arises an im- 
portant question in the minds of some mil- 
itary men: why are these services combined 
with MATS? 

Changing concepts in modern military 
strategy, tactics and logistics render the an- 
swer a simple one. 

Each of these technical support services 
is limited in no wise by geographical con- 
siderations. The global character of AACS, 
AWS and ARCS is similar to that of long- 
range military strategy. 

Requirements for centralized control, uni- 
fied training and procedures, standardiza- 
tion wherever applicable, and organization 
on an integrated system basically are the 
same. 

AACS, with its worldwide radio and com- 
munications facilities; AWS which supplies 
information and forecasts on a global basis; 
ARCS which disseminates psychological war- 
fare material as directed by theater com- 
manders and carries out the resupply of mil- 
itary units, are joined with MATS because 
of the closely associated tasks which they 
must perform as a team. 

ARS likewise functions on a global basis. 

Flight service, concerned with monitor- 
ing aircraft within the United States, is 
closely tied in with AACS and AWS. 

Since most of these technical support 
services are closely interrelated and _ inter- 
dependent, maximum efficiency can best be 
secured only by placing them under the 
control of a strong, central, single command. 

Strategic air-transport support, or logis- 
tics in military parlance, assumes increased 


importance when the Korean action is 
brought into focus. 

Until recent years, interest in logistics 
was limited to a small select circle of far- 
sighted military realists. Strategy appealed 
to the intellect; tactics to the emotions. The 
allegedly dull drudgery of providing the right 
things for the right persons in the right 
places at the right time appealed neither to 
the intellect nor to the emotions. 

But in recent years military men have 
changed their concept of strategic air-trans- 
port support. They learned during World 
War II in the CBI operations that moving 
whole armies over treacherous mountains 
spelled out the difference between victory 
and defeat. 

Later, during the world-acclaimed Berlin 
Airlift, this U. S.- air arm and its British 
counterpart sharply focused the fact that 
strategic air transport can be forged into 
a weapon for peace. 

The Pacific Airlift has firmly established 
that all global strategy must take into con- 
sideration the capabilities of strategic air- 
transport support. Tacticians, too, give it 
prime evaluation. Air logistics in Korea has 
saved lives, which in turn makes for better 
morale—always a decided advantage to the 
strategist, the tactician to the field com- 
mander, and finally to the decisive defeat 
of the enemy. 

In addition, the Pacific Airlift posed the 
problem of bridging space and conquering 
time. Within the limitations of aircraft and 
personnel, we solved those two problems. 

Meanwhile, MATS, together with other 
U. S. air arms, continues its day-by-day 
strategic air-transport support to Korea with 
sufficient men and material to meet military 
requirements of critical cargoes and high- 


priority personnel on that land mass some 
7,000 miles from our shores. ah 
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Remote-Indicating Compass 


(Continued from page 25) 


mounted compasses, as the name implies 
are mounted in a cutout on a panel and only 
a small portion of the compass card is 
visible. Top-reading compasses are mounted 
on a horizontal surface. A pointer is attached 
to the float, and provides indication to a 
fully visible compass card. 

The tendency of the magnetic compass is 
to dip down because of the downward pull 
of the earth’s magnetic field, but this is not 
noticed in straight-and-level flight due to 
the design features of compass-card mount- 


ing. 


When the airplane is banked, the com- 
pass card also banks as a result of the cen- 
trifugal force acting upon it. While in this 
banked attitude, the vertical component of 
the earth’s magnetic field causes the north- 
seeking ends of the compass to dip to the 
low side of the turn, giving the pilot an 
erroneous turn indication. This error is most 
apparent on headings of north and south. 
When making a turn from a heading of 
north, the compass briefly gives an indica- 
. tion of a turn in the opposite direction, and 
when making a turn from a heading of south 
it gives an indication of a turn in the proper 
direction but at a more rapid rate than is 
actually being made. Errors given here oc- 
cur in northern latitudes, and are exactly 
reversed in the southern hemisphere. 

The, acceleration error of the magnetic 
compass is also due to the action of the 
vertical component of the earth’s magnetic 
field. The compass is usually mounted in 
such a way that it acts as a pendulum and 
is tilted during changes of speed. Such 
momentary deflection of the card from the 


horizontal results 


in an error which 


is 


most apparent on headings of east and 
west. When accelerating on either of these 
headings, the error is an indication of a 
turn to the north, and when decelerating 
the error is an indication of a turn to the 


south. 


In rough air or under inept pilot technique, 
the compass card tends to swing erratically, 
thus creating an error in observation of the 
indicated heading and making it extremely 
difficult to hold a given course. 

Deviation, the difference between the in- 
dications of a compass in a particular air- 
craft and the indications of an unaffected 
compass at the same point on the earth’s sur- 
face, is an important factor in using the mag- 
netic compass. By reason of being located at 
the point of use, the panel-mounted instru- 
ment of common use is necessarily located in 
the flight compartment of the airplane. The 
many components having iron or steel parts 
which are mounted adjacent to this area may 
have an effect upon the reading of the 
magnetic compass. Also, the many items of 
electrical equipment such as lights, motors, 
and instruments, along with the stray mag- 
netic fields created by their associated wiring, 
often create a pronounced deviation error in 
the magnetic-compass indication. 

Adjustment of the compensating magnets 
may reduce the deviation error, but compro- 
mise results must often be accepted in this 


Trouble 


——— 


Instrument does 
not start. 


(Caution: If gyro 
does not start 
within 20 sec- 
onds, turn off 
power and inves- 
tigate. If single- 
phase power is 
supplied to gyro, 
it will burn out.) 


Annunciator 
shows dot, cross, 
or black continu- 
ously upon 360° 
rotation of point- 
er or dial. 


Annunciator 
shows dot or 
cross continu- 
ously after prop- 
er alignment pro- 
cedure. 


Annunciator 
sticky or slug- 
gish. 


Probable Cause 


Failure of power sup- 
ply. 


Connections from in- 
strument to power 
supply incorrect. 


Faulty Gyrosyn Com- 
pass Indicator. 


Proper power not sup- 
plied to instrument. 


Short or open in exci- 
tation circuit to Flux 


Valve. 


Defective tube. 


Faulty Gyrosyn Com- 
pass Indicator. 


Faulty circuit between 
Gyrosyn Compass In- 
dicator and Flux 
Valve. 


Defective tube. 


Defective Gyrosyn 
Compass Indicator. 


Frequency and voltage 
supplies not within 
tolerances. 


Too much ripple in 
d-c supply to Gyrosyn 
Compass Indicator. 


Remedy 


SS 


Check power supply at the Gyrosyn 
Compass Indicator. Use Sperry Power 
Supply Checker T-100671, or equivalent. 
The a-c voltage should read 26 + 1 
volts and the frequency 400 + 40 cycles. 


Check cables, plugs and receptacles. 


Check continuity of 3-phase circuits in 
gyro at receptacle in the rear of the 
Indicator. If faulty, replace instrument. 


If gyro has started, it is only necessary 
to check d-c supply. 


Check continuity with Flux Valve Con- 
tinuity Checker T-100870 at receptacle 
on indicator end of cable. 


(Caution: Do not use a d-c ohmmeter 
across any coils of the Flux Valve.) 


Check indicator circuit with ohmmeter 


at indicator receptacle. If faulty, replace 
Gyrosyn Compass Indicator. 


Replace Gyrosyg Amplifier. 


Replace Indicator. 


Check for open or short circuit with 
Flux Valve Continuity Checker T-100870 
or equivalent at cable receptacle on in- 
dicator end of cable. 


(Caution: Do not use a d-c ohmmeter 
across any coils of the Flux Valve.) 


Replace Gyrosyn Amplifier. 


Replace Indicator. 


rr 


Adjust voltage and frequency to toler- 
ances. 


Minimize ripple by eliminating any 
common supply lead to both Inverter 
and Indicator. The + 28 volt, d-c lead to 
the Indicator should be connected di- 


procedure. Also, deviation may change for 
each piece of electrical equipment placed in 
operation. 

In brief, then, the inherent operational 
difficulties of the magnetic compass can be 


rectly to the d-c bus, so no current for 
any other unit such as the Inverter, 
flows through this lead. 


48 
SKYWAYS 


Trouble 


Deviation ex- 
ceeds 1° during 
compensation 
check. 


Compass settles 
on approximate- 
ly 30°, 90°, 150° 
or reciprocals re- 
gardless of head- 
ing. (The annun- 
ciator appear 
sluggish on most 
headings and the 
sensitivity var- 
ies.) 


When synchro- 
nizing the Indi- 
cator to the Flux 
Valve ,the Gyro 
upsets. 


Repeater Indica- 
tion lags Gyro- 
syn Indicator by 
more than 3°. 


Repeater Indica- 
tion lags Gyro- 
syn Indicator ex- 
actly 180°. 


Jumpy repeater 
operation with 
occasional rever- 
sal of dial or 
pointer rotation. 
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Probable Cause 


Improper shielding of 
flux valve cable. 


Defective Gyrosyn 
Compass Indicator. 


Flux Valve not prop- 
erly compensated. 


Faulty cable between 
Gyrosyn Compass In- 
dicator and Flux 
Valve. 


Defective Flux Valve. 


Defective Gyrosyn 
Compass Indicator. 


One signal lead be- 
tween the Flux Valve 
and the Gyrosyn Com- 
pass Indicator open, 
shorted to ground, or 
two leads shorted to- 
gether. 


Failure of the d-c- 
power supply to the 
Indicator. 


Open cable lead to 
synchro rotor. 


Open synchro rotor. 


Sticky bearings. 
Open synchro rotor. 


Dial or pointer set on 
wrong null, 


Open cable lead to 
one leg of synchro 
stator. 


Open synchro stator 
lead. 


Remedy 


The three signal leads from Flux Valve 
should be shielded from excitation. 


Note: Shield should be grounded to the 
aircraft frame at the amplifier end only. 


Replace Indicator. 


Compensate (Refer to Operation and 
Service Instruction Handbook) 


Check continuity at connector on the 
indicator end of the cable. Repair or 
replace defective leads. 


Replace Flux Valve. 


Replace Indicator. 


Check circuit to Flux Valve using Con- 
tinuity Checker T-100870 or equivalent. 


(Caution: Do not use a d-c ohmmeter 
across any coils of the Flux Valve.) 


Open in heading synchro circuit in In- 
dicator. Check heading synchro circuit 
from receptacle at rear of Indicator. If 
faulty, replace Indicator. 


Check the d-c voltage input at the In-, 
dicator with the Sperry Power Supply 
Checker T-100671, or equivalent. It 
should read approximately 14 volts. 


Check cable leads for continuity. 
Replace Repeater. 


Replace Repeater. 
Replace Repeater. 


Replace Repeater. : 


Check cable leads for continuity. 


Check continuity at receptacle. If open, 
replace Repeater. 


Correct any trouble BEFORE take-off! 


tolerated in contact flying over comparatively 
short distances, when the compass merely in- 
dicates direction of heading within reasonable 
limits. But instrument flight, as for example in 
executive-plane operation, demands a stable 
directional reference that is accurate within 
narrow limits and that will permit making 
turns to designated headings without over- 
swing or oscillation. 

Development of the directional gyro, a 
mechanical instrument designed to facilitate 
the use of the magnetic compass, actually 
made instrument flight more accurate than 
visual flight. The directional gyro (D.G.) is 
in no way affected by the centrifugal force of 
turns, rough air, magnetic disturbances, or to 
the orientation of the airplane (within limits 
of the instrument). 

Briefly, operation of the D.G. depends upon 
the principle of rigidity in space of a uni- 
versally mounted gyroscope. Rigidity, or gyro- 
scopic inertia as it is sometimes called, is the 
ability of a gyroscope to resist any force that 
tends to change the direction of its axis. The 
gyro, or rotor, spins on the horizontal axis, i.e. 
the axis of the rotor is horizontal and the ro- 
tor turns in a vertical plane. The rotor is sup- 
ported in a gimbal ring which is free to turn 
about the horizontal on bearings in a vertical 
ring. The vertical ring is free to turn about 
the vertical axis on bearings attached to the 
instrument case. 

A circular compass card in the horizontal 
plane is attached to the vertical ring and is 
seen by the pilot through an opening in the 
front of the case. The axis of the spinning 
gyro is established on the horizontal by a 
mechanical caging level and, upon being 
freed, the gyro exhibits its fundamental prop- 
erty of rigidity. Thus, the rotar, gimbal ring 
and card attached to the vertical ring re- 
main fixed in azimuth and the plane moves 
around them. The card is read in relation 
to the lubber line, the same as a compass. 

The rotor turns in the vertical plane but, 
during turns, may deviate slightly from the 
vertical plane of rotation. An_ erecting 
mechanism, operating by means of the cag- 
ing knob on the instrument face, quickly re- 
turns the rotor to its normal plane of ro- 
tation. 

To maintain a given heading in straight 
flight, the pilot places the plane on the de- 
sired heading by using the magnetic com- 
pass as a reference. Pushing in the caging 
knob, the pilot then turns the D.G. to co- 
incide with the compass (or to zero, if he 
prefers), and then pulls the knob straight 
out. The D.G. then becomes the heading 
reference for straight flight and permits 
making turns to new headings without over- 
swing or other annoying factors. It is well 
to note that the D.G. is extremely useful 
during take-off under instrument condi- 
tions since it is not affected by the acceler- 
ation of the airplane. 

It must be remembered, however, that 
the D.G. should be checked at least every 
15 minutes against the magnetic compass, 
due to the inherent drift of the gyro caused 
by bearing friction and. other factors. 

The large increase in size and complexity 
of modern multi-engine aircraft has created 
many factors affecting the operation of the 
magnetic compass. Greater numbers of elec- 
trically operated instruments, motors, radio 
equipments, and associated wiring have cre- 
ated a large increase in the potential sources 
of compass deviation. The magnetic compass 

(Continued on page 50) 
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Remote-Indicating Compass 


(Continued from page 49) 


compensating mechanism is _ satisfactory 
when used with a correction card as long 
as the deviation (disturbing magnetic in- 
fluences within an aircraft) on any partic- 
ular heading is constant. In modern air- 
craft, however, the deviation on any partic- 
ular heading is seldom constant due _ pri- 
marily to the plane’s complex electrical sys- 
tem and related factors. Thus the use of the 
correction card is limited. 

A logical solution would seem to revolve 
about placement of a magnetic sensing ele- 
ment at a location on the airplane distant 
from the disturbing flight compartment. 
Means then must be provided for trans- 
mitting indications of the sensing element 
to the instrument panel. Hence the name— 
remote-indicating compass system. 

An intermediate step, whereby a simple 
electrical position indicator repeats the po- 
sition of a remote magnetic compass, obtains 
considerable freedom from deviation effects 
but retains many of the inherent qualities 
of the panel-mounted instrument. 

By combining the long-period stability of 
the gyroscope with the accuracy of the re- 
mote compass, design engineers have cre- 
ated an instrument which fulfills the needs 
of present-day instrument flight and extends 
into the foreseeable future by serving as the 
directional element for the automatic pilot. 
It is felt that a close look at a representative 
type will acquaint the reader with an under- 
standing of the present-day remote compass 
system, 


The Gyro-Magnetic Compass 

The Sperry Gyrosyn gyro-magnetic com- 
pass ( “Gyrosen” is a brand name applied to 
gyro-magnetic compasses made by Sperry— 
Ed. Note) combines the functions of both 
a Directional Gyro and a Magnetic compass. 
This flight and navigation instrument is fun- 
damentally a Directional Gyro with a mag- 
netic “sense”—a Directional Gyro synchron- 
ized with the earth’s magnetic meridian by 
means of a flux valve. It is in one sense 
a gyro-stabilized compass, but since it is a 
directional gyro which is “slaved” to the 
magnetic meridian, it is more proper to 
call it a gyro-magnetic compass. 

The Gyrosyn Compass fulfills the follow- 
ing basic requirements: 1) It provides a 
stable directional indication under all con- 
ditions of air turbulence; 2) It is North- 
seeking in the same sense that a magnetic 
compass is, but without the disadvantages of 
northerly turning error, oscillation or swing- 
ing. It does not drift and, therefore, does 
not require resetting. It transmits its indica- 
tions to a compass repeater which can be in- 
stalled wherever needed in the airplane. 
Since the transmission system is  self-syn- 
chronous, the repeater never requires re- 
setting. Its indications are the same as 
those of the gyro itself; and 3) The system 
is very light in weight and requires a min- 
imum of space in the airplane. It is simple, 
both mechanically and electrically, and all 
parts requiring periodic servicing are readily 
accessible. 

The Gyrosyn Compass consists of four 
major units: the Flux Valve, the Indicator 
which is the panel-mounted directional in- 
dicating instrument containing the gyro, the 
Amplifier and the Repeaters. 
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Flux Valve: The flux valve, the direction- 
sensing component of the Gyrosyn Compass, 
detects the direction of the lines of force of 
the earth’s magnetic field and transmits 
this information electrically to a precessing 
device incorporated in the gyro unit. 

The flux valve is very small and light in 
weight and is sealed so that it may be in- 
stalled in the extreme tip of the wing, at the 
top of the vertical fin, or in any other remote 
location in the aircraft where local magnetic 
disturbances are zero or at least reduced to 
such a low value that they can be compen- 
sated quickly and accurately. 

The flux valve has no rotating parts. It is 
pendulously mounted from a universal joint 
so that it normally maintains a horizontal 
position regardless of the altitude of the air- 
plane. This is necessary because of the fact 
that the instrument obtains its directional 
indications from the horizontal component 
of the earth’s magnetic field. In rough air, 
the pendulous flux valve momentarily swings 
out of the horizontal position; in fact a con- 
tinuous short period oscillation is present 
under all except smooth-air conditions, and 
the resultant fluctuating signals, if used di- 
rectly, would be useless for directional indi- 
cation. The gyro in the indicating instru- 
ment, however, consisting of a 20-ounce rotor, 
electrically driven at 23,500 rpm, reacts at a 
very slow rate to the “slaving” signals. In 
this manner, the gyro effectively integrates 
all short-period fluctuations so that only 
accurate, deadbeat indications are produced, 
regardless of the roughness of the air. 

The flux valve is composed of a core, an 
exciting coil and three pick-up coils. Lead 
wires from the four coils are connected to 
terminals in the top terminal plate. The 
element is pendulously mounted inside a 


* hemispherical sealed case. Briefly, the flux 


valve acts as a detector, sensing its azimuth 
orientation with respect to the direction 
of the earth’s magnetic field. The core of 
the flux valve is acted upon by the lines of 
force of the earth’s magnetic field and also 
by the 400-cycle alternating current flowing 
through the exciting coil. The exciting flux 
changes the permeability of the core ma- 
terial and thus serves to pulse the earth’s 
field as it passes through the core. This pul- 
sating flux induces a voltage in the pick-up 
coils, and the magnitude of this voltage 
varies directly with the amount of the 
earth’s magnetic field in line with the core. 
Therefore, as the flux valve is turned in azi- 
muth by the turning of the aircraft, the mag- 
nitude of the voltage induced in each pick- 
up coil varies with reference to the direction 
of the earth’s magnetic field. 

The signals originating in the flux valve 
are carried through cable connections to the 
Amplifier and the Indicator units. 

The Indicator: The stabilizing gyro ele- 
ment of the Gyrosyn Compass is basically the 
same as the standard directional gyro, which 
is recognized everywhere as one of the es- 
sential flight instruments. The Indicator unit 
comprises the following principal elements: 

1) A gyro which spins about a horizontal 
axis and provides a stable directional 
reference. 

2) A precession or “slaving” device which 
applies a torque to the inner gimbal 
ting of the gyro to cause the gyro to 
precess about its vertical axis. 

3) A signal transformer selsyn which re- 
lays to the amplifier the displacement 
signal or angular difference between 


the gyro’s spinning axis and the direc- 
tion of the horizontal component of the 
lines of force of the earth’s magnetic 
field. ; 

4) A selsyn transmitter for transmitting 
the heading of the gyro to the re- 
peaters. ; 

5) A small annunciator for indicating the 
direction of “slaving”. It is used for 
quickly setting the Indicator to the 
magnetic heading for initial synchro- 
nization, and also serves as an indica- 
tion of proper operation of the Gyro- 
syn Compass. 

The stabilizing gyro of the Indicator is 
driven by a self-contained, three-phase in- 
duction motor. The rotor and the stator are 
enclosed in the gyro housing. The gyro 
housing is free to revolve on horizontal bear- 
ings in a vertical gimbal ring. The gimbal 
ring revolves about a vertical axis on bear- 
ings in the upper and lower bearing assem- 
blies. 

Because of the characteristic of “rigidity” 
inherent in the gyroscope, the gyro element 
remains stationary as the airplane and the 
case of the instrument turn about it. A pair 
of gears transmits this relative angular ro- 
tation from the gyro element to the face of 
the instrument. 

The directions sensed by the flux valve is 
transmitted electrically to a signal trans- 
former selsyn which is mechanically coupled 
to the gyro. Any difference between the in- 
dicated and magnetic headings varies the 
voltage generated in the rotor of the signal 
transformer. This voltage is amplified and 
passed through precession coils which apply 
a torque to the gyro to align it with the 
magnetic heading. 

Incorporated in the Indicator is a level- 
ing device consisting of a leveling switch 
and torque motor which counteracts any ten- 
dency of the gyro to depart from its normally 
horizontal position relative to the gyro case. 

Amplifiers: The amplifier contains the 
vacuum tubes and associated circuits for the 
amplification and detection of the phase of 
the signals from the flux valve. 

Repeaters: Each repeater dupMicates the 
directional indication of the gyro. It con- 
tains a stator with a three-pole winding and 
a rotor coil which is mechanically connected 
by a shaft to the repeater pointer. 

The three terminals of the synchro trans- 
mitter stator in the Indicator are connected 
to the corresponding stator terminals in the 
repeater. The synchro rotors are energized 
by one phase of the 400-cycle supply. The 
voltage in the rotor of the transmitter in- 
duces a voltage in each of its three stator 
windings. The voltages are reproduced in 
the repeater stator. If the pointer of the re- 
peater does not correspond to the indica- 
tion of the gyro, a torque will be exerted on 
the rotor as a result of the interaction of the 
stator and the rotor fluxes. This results in 
a torque being applied to the repeater rotor 
which aligns it with the transmitter rotor. 
This torque is zero when the fluxes are 
aligned, which is to say, when the repeater 
indication exactly corresponds to the gyro 
indication. ; 

Operation of the Gyrosyn Compass is ex- 
tremely simple. The electrical supply is 
turned on and the instrument is initially 
synchronized by pushing in and turning the 
knob at lower left of the dial. On the C-2 
model, which has a fixed dial and rotating 
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pointer, there is a course indicator which 
can be set to the magnetic course by turn- 
ing the same knob that is used for synchro- 
nizing, but without pushing the knob inward. 

Beiore making a turn, the course indicator 
can be set to the desired new heading, and 
the airplane then turned until the direction 
indicating pointer is again aligned with the 
course indicator. 

The repeater also has a course indicator 
and is used in exactly the same manner as 
the Indicator itself, except that no initial 
setting is necessary as the repeater is self- 
synchronous. 

The C-2A model has a rotating dial which 
is read against a lubber line at the top of 
the instrument face. The reciprocal heading 
is shown on the smaller, supplementary dial. 


Specifications 


Current Requirements: Operates on 115- 


volt, 3-phase, 400-cycle a-c supply. Power 
consumption is 25 watts, with a power factor 
of 0.55. Direct current, 27.5 volts, 0.6 amps. 

Indications: Magnetic North, without 
northerly turning error, gyro drift, or re- 
setting. C-2, with rotating dial, has sup- 
plementary dial showing reciprocal head- 
ings. 

Dial Markings: Supplied either with fluo- 


rescent markings or with fluorescent-radio- 


active markings. 

Mounting: Indicator and repeators de- 
signed to permit modern instrument group- 
ing. Mounts in 3-3/16 inch diameter cutout 
with slight additional clearances. 

Repeaters: Operates up to three repeaters, 
either rotating pointer or rotating dial type. 

Operating Limits: Gyro element permits 
85° climbs and glides and 85° right or left 
banks before limit stops are reached. Gyros 
non-tumbling, no caging mechanism is re- 
quired. 

Performance: Provides accurate directional 
indications- over a wide range of temper- 
atures. As the gyro is electrically driven, the 
instrument meets all the requirements of 
high-aJtitude flying. 

Serviceability: All parts that require peri- 
odic inspection are accessible. The flux valve 
(which is remotely located) requires no 
servicing. 


System Power Supplies 
Airplanes are equipped with various types 
of electrical power supply. To adapt such 
supplies to the requirements of the Gyrosyn 
Compass, which are 14-volt or 28-volt direct 
current and 115-volt, 400-cycle, 3-phase al- 
ternating current, the following adapters are 
available: Inverters— 
1) The 14-volt inverter changes a 14-volt 
direct-current input into a 115-volt, 
400-cycle, 3-phase, alternating-current 


supply; 
2) The 28-volt inverter changes a 28. volt 


direct-current input into a 115-volt, 
400-cycle, 3-phase, alternating-current 
supply. 


Phase Adapter—The adapter changes 400- 
cycle, single-phase alternating current 
to 400-cycle, 3-phase alternating current. 


Installation Data 


Gyrosyn Indicator: The Gyrosyn Compass 
Indicator should be supported in a shock- 
mounted instrument panel so that the face of 
the instrument is vertical and level laterally 
when the airplane is in a normal cruising 
attitude under normal load conditions. The 
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instrument panel must be flat so that the 
instrument will not be strained when the 
attaching screws are tightened. 

Gyrosyn Amplifier: The shock-mounted 
amplifier may be installed at any convenient 
location. However, a *4-inch minimum clear- 
ance must be allowed between the Amplifier 
and the adjacent equipment for the motion 
of the shock mount and for ventilation. 

Flux Valve: The Flux Valve should be 
located as far as possible from all sources 
of local magnetic deviation, such as electrical 
cables, engines, indicating transmitters, etc. 
Generally, the best location is in the outer 
wing panel, as close to the wing tip as pos- 
sible. Where a wing installation is not feas- 
ible, an alternate location in the tail section 
is sometimes satisfactory. 

In_a prototype installation, a survey must 
first be made to determine a location of 
minimum local magnetic disturbances which 
will be suitable for the Flux Valve. This 
survey can be performed as follows: Place 
an uncompensated magnetic compass in each 
of the possible locations for an installation. 
Then turn the aircraft to each of the four 
cardinal headings and record the compass 
indications. While conducting the survey, 
simulate as near as possible actual flight 
operating conditions by turning on the elec- 
trical system, the engines, the radio equip- 
ment, and other accessories. Choose the 
location offering the least magnetic error. 

If a suitable, deviation-free location for 
the Flux Valve cannot be found, a Com- 
pensator is required to counteract the effects 
of this magnetic deviation. This is an aux- 
iliary unit of the Flux Valve and is mounted 
directly on top of it. 

Repeaters: This unit (or units) may be 
installed at any convenient location for use 
by the pilot, co-pilot, navigator or other crew 
members. It is mounted from the front or 
the rear of a panel in a cutout which con- 
forms to its dimensions. 

Gyrosyn Repeater Amplifier: The Gyrosyn 
Repeater Amplifier may he installed in any 
location that is convenient where the ambient 
temperature does not exceed 40° C. To mini- 
mize the length of cabling, a location close 
to the System Junction Box is suggested. 
Sufficient space must be allowed for a com- 
plete withdrawal of the deck and panel as- 
sembly from the case for servicing, also for 
free motion of the shock mount, and for 
ventilation. 

System Junction Box: The System Junc- 
tion Box is mounted at any convenient loca- 
tion as required by the length of the cables 
in the power supply, to the Repeaters, to the 
Amplifiers, and to the Gyrosyn Compass 
Indicator. 

Flux Valve Junction Box: The Flux Valve 
Junction Box is an enclosed terminal board 
for the leads of the flux valve cabling, and 
is used when the cable is cut to conform in 
length to separable sections of the airplane 
wing. It is fastened to a support in that wing 
section from which it is least likely to be 
removed. 

Cabling: All interconnecting leads between 
various units must not be smaller than No. 
20 A.W.G. stranded single-conductor cable. 
These leads must be bound together with 
plastic tubing and black friction tape. Wire 
leads are usually color coded according to 
the manufacturer’s recommendations for 
standardization. Safety switches or fuses 
should be installed in the power supply as 
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Revolution in Research 


(Continued from page 21) 
airframe designs for an atomic-powered 
bomber. 

Greatest change in this “nerve center of 
air power” which has occurred since the 
red-influenced North Koreans crossed the 
fateful 38th Parallel in armed aggression, 
has been a complete reorganization and 
streamlining of the research activities. To 
be more specific: The formation of the 
Wright Air Development Center under a 
new and separate Air Research and Devel- 


‘opment Command. 


That move, the result of more than 18 
months study by such top men as former AF 
General James H. Doolittle and deceased 
General of the Armies, Henry H. Arnold’s 
scientific advisor, Dr. Von Karman and 
others, has split the responsibilities of re- 
search and development from those of 
supply and maintenance. It is most indica- 
tive of the importance, in these times, that 
is being placed on long-range experimental 
research and engineering. Behind it was a 
simple lesson taught us in World War II by 
the Germans—‘“never to get caught with 
our pants down and our brains in our 
britches.” The lesson came knifing down 
out of the sky in the form of the V-2 rockets 
and a whole new kind of an air force that 
Hitler’s alchemy of scientists unleashed on 
the world in the fading days of the Luft- 
waffe. 

Today WADC is a brand new infant, born 
of a necessity when Air Force engineering 
outgrew its subordinate role of the past. Its 
primary task is to translate military require- 
ments into performance. It is really a “go- 
between agency.” It serves as an intermedi- 
ary between science and industry on one 
hand and between engineering and the tac- 
tical and strategic air forces on the other. 

Organizationally, it breaks down into seven 
major divisions. Largest of these is the 
Weapons Components Division responsible 
for giving the airplane, bomber or fighter, its 
electronic brains and brawn, its magic eyes 
of photography, its firepower punch, bombs 
or bullets or rockets and all of the necessary 
auxiliary equipment to make bombsights, au- 
topilots, cameras and other mechanisms work 
with precision. It runs six big “factories”: 
Aircraft Radiation, Armament, Communica- 
tion and Navigation, Components and _ sys- 
tems, Equipment, and Photographic Recon- 
naissance laboratories. 

Working closely with this complex array 
of projects is the Weapons Systems Division 
whose duties include the exploration of new 
flight frontiers in piloted aircraft and guided 
missiles. WADC’s engineers monitor the 
complete experimental piloted-aircraft pro- 
gram and conduct research in pilotless air- 
craft and guided missiles. They are also con- 
cerned directly with projects involving 
military application of atomic energy, special 
weapons development, radiological warfare 
and the development of nuclear-powered air- 
craft. 

Another organization, The Aeronautics Di- 
vision, is responsible for aircraft and missile 
design and structure problems. Physically, it 
employs the facilities of the Aircraft, Pro- 
peller and Powerplant laboratories. 

There is also the Research Division com- 
prising three laboratories—Flight Research, 
Materials and the Aero-medical laboratory, 
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the latter being chiefly responsible for adopt- 
ing the highly complex, high-speed modern- 
day machine to man’s comfort and his physi- 
ological and psychological limitations. 

An old activity which gained for Wright 
Field the name of “Home of The Test 
Pilot”—experimental test flying—comes un- 
der the Flight Test Division. Its pilots are 
constantly in the air (more than 2,000 hours 
a week in all types of aircraft) “wringing 
them out” to check performance, stability 
and control characteristics, and to obtain 
actual in-flight studies of various new equip- 
ment items, ranging from a new oxygen hose 
to a radically shaped airfoil section of the 
wing of an “X” model fighter. 

The remaining two divisions are the Ma- 
teriel Division and the Engineering Stand- 
ards Section: the first runs tests on all 
kinds of materials used by the AF, such as 
parachute nylon, rubber in the huge bomber 
tires’ or a new kind of metal that may be 
going into aircraft skin. The Engineering 
Standards Section is responsible for control 
and coordination of engineering standards 


governing all materials, components and 
parts in design, production and maintenance 
of flying equipment. 

That’s the way Wright Field looks “on 
paper” in its new role as the Wright Air 
Development Center. What makes it a vir- 
tually entirely new installation, however, is 
the way the paper organization puts to prac- 
tice its myriad of programs. 

More than anything else, the progress the 
Germans made in aeronautical research and 
development forced our own USAF to put 
increasing emphasis on the importance of 
research and engineering. That, alone, 
changed the face of Wright Field which 
has long been the focal point of the AF’s 
aviation experiments and testing. It took 
some of the activities which had been per- 
formed here since the days when the USAF 
was the Air Service—1917-18—and moved 
them to bigger and more isolated areas. But 
it also brought a new kind of testing to 
Wright Field and it made the place expand 
like a balloon taking on helium. 

Consequently, there are some 10,000 ci- 
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yilian engineers and workers in the labora- 
tories at WADC today. Some 2,000 more 
‘officers and airmen steer its projects and 
programming. More test flying but of a dif- 
ferent nature, has turned the sky in these 
parts into a roaring beehive of swooshing 
jets, thundering propellered giants, egg-beater 
helicopters—spider-webbed with vapor trails 
of planes trying to push the ceiling ever 
upward. 

Contrary to the opinion of many, the work 
here has never died down. Indeed, it has 
accelerated with the speed of the jets and 
rockets which were responsible for the revo- 
lution. The approximate engineering work 
force which totaled 6,000 at the end of 
World War II has been doubled. Millions of 

dollars were spent on improving old facilities 
-and new ones in 1951. And a planned new 
facility construction program for 1952 calls 
for spending another $42,000,000 on new 
stuff this year. 

What happened? The conventional air- 
craft with which we fought the air battles 
of World War II—the Thunderbolts, Mus- 
tangs, Superforts—required one kind of re- 
search. But the age of the jets, the Sabres, 
the B-47 Stratojet, the new and _ bigger 
XB-52, and some super-secret experimental 
supersenic designs, made this kind of know- 
how as useless as trying to take a radar fix 
with a high-school slide-rule. Instead of 
feeling out the prowess of fighters and 
bombers in the 300- to 400-mph range, engi- 
neers suddenly shad to probe into the prob- 
lems and unknowns of flight at speeds of 
500 to 1,000 mph! With the promise that in 
the next two or three years the 1,000-mph 
fighter will be a reality. 

So far as Wright Field was concerned, it 
meant taking an installation that was born 
more than three decades ago (it was then 
old McCook Field) and which-was founded 
around the propeller and the reciprocating 
engine and gearing it to the turbine and 
the tailpipe. . 

The effect is evident in every nook an 
corner of the laboratories here. Consider, for 
example, the transformation that took place 
in the big powerplant laboratory. 

You can stand on a little knoll in back of 
the main lab building and feel the tremen- 
dous change which has swept over the entire 
place. The earth trembles beneath your feet. 
There is a disturbing, throbbing sensation in 
your ears. Staccato blasts cause temporary 
deafness. A strange, almost nauseating odor 
whiffs into your nostrils; it smells like 
gun-powder. 

There’s good reason. A few hundred yards 
away, in a new facility they are testing a 
rocket engine using a new kind of fuel. It’s 
a special power unit for a new-type guided 
missile. 

_ Nearby is a new dynamometer test stand, 
one of four which have been changed over 
to test jet engines and new turbo-prop com- 
binations instead of the old reciprocating 
piston engines. 

One engineer explained the change like 
this: “Ten years ago 100 per cent of our 
work here was with reciprocating engines. 
Today 90 per cent of our effort is with jet 
engines of all types. There is only one re- 
-Ciprocating engine project still on the active 
list—the big ‘4360’ which powers the B-50 
and B-36 bombers!’ ” 

What he didn’t say is that within 18 
months, when jet-powered bombers like the 

 XB-52 and the XB-60, the latter a redesigned 
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jet-powered version of the B-36, the 10 per 
cent reciprocating engine program very 
likely will sputter out like a defunct car- 
buretor. Our not-yet all-jet Air Force is def- 
initely in the making here. 

In this laboratory, engineers fought | for 
years a continuing battle—the in-line engine 
vs. the radial engine; liquid-cooled engines 
against the air-cooled engines. That battle is 
over. The one “still-alive” reciprocating-en- 
gine project is an air-cooled engine. Today’s 
battle is: axial-flow jets vs. centrifugal-flow 
jets. Most engineers voice the opinion that 
this argument, too, is dying out in favor of 
the axial-flow engine. 

“The concentrated effort is pointing to- 
ward the axial-flow engine program,” one 
engineer told me. 

Within a couple of city blocks of the 
powerplant lab, another facility whose efforts 


are closely related to any engine, is acquir- 
ing a definite “new look” appearance. 

Take a close look and you can slap down 
those skeptics who claim the propeller- 
driven airplane is dead. Facts and facilities 
here prove beyond any doubt that it isn’t. 
They point to the day when planes with pro- 
pellers will be flying faster than sound. 

Listen to these words of prophecy from 
Adam Dickey, an expert on propellers since 
the days of old McCook Field in 1917: 
““Aerodynamically, so far as the propeller is 
concerned there is every promise of having, 
in a few years, propeller-driven airplanes 
capable of speeds of 1,000 mph!” 

Here, on the engineer’s design boards are 
supersonic propeller designs which make 
that day not too far distant. Security pro- 
hibits revealing exact details and shapes but 

(Continued on page 54) 
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there are propellers with eight, 10 and 12 
blades; thin-blades that look like razors; 
blade shapes that form arcs like a Turkish 
scimitar sword, and propeller hubs that re- 


semble pine cones and house a world of . 


intricate mechanisms and secrets. 

Already there have sprung up huge new 
propeller test stands which will permit 
whirl-testing props at terrific rpm. 

The Propeller. Lab has also recently ac- 
quired a new test responsibility—research 
into helicopter rotor blades. It now has two 
huge helicopter rotor test stands which 
according to the chief of the laboratory, Col. 
L. M. Taylor—‘“are the largest of their 
kind, anywhere in existence, so far as we 
know.” He doesn’t say Russia might not have 
similar test facilities. 

WADC has released some details of its 
new helicopter test facilities. The larger and 
newer of the two is a Rotor Test Tower. It 
is 50 feet high, an all-steel frame tower en- 
closed in a cage comprised of six layers of 
chain link fence 75 feet high and 100 feet 
in diameter. The fence serves as protection 
in case a rotor blade disintegrates during 
a whirl test. 

The tower is constructed to test rotors up 
to 90 feet in diameter. Recording devices per- 
mit accurately measuring a helicopter’s lift 
potential up to 40,000 pounds. A 4,000-hp 
electric motor drives the rotor during tests. 

The test tower permits simulating the 
critical “hovering position” of a helicopter. 
It allows engineers to closely study under 
all simulated flight conditions rotor blade 
shapes, sizes, hub mechanisms and controls. 

A smaller facility is a similar tower only 
12 feet high. It can accommodate rotor blades 
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up to 90 feet in diameter and is capable of 
measuring rotor lift up to 12,000 pounds. A 
1,000-hp electric motor furnishes power to 
turn blades at as high as 500 rpm. 

Both facilities are equipped with flood- 
lighting so that tests can be run at night, 
indicating the spéeded-up emphasis the AF 
is putting on its helicopter program. There 
is also a new helicopter shop building ad- 
jacent to the Propeller Laboratory. Its ac- 
tivity is entirely devoted to the fabrication 
of new-type rotor blades. 

The same tempo of expansion is evident 
in the big Aircraft Armament Laboratory 
where recently a $250,000 addition for “en- 
gineering work” alone has been added. In 
addition the Armament Lab has four new 
gun ranges. 

Other new facilities in other parts of the 
WADC show beyond any doubt the progres- 
sive planning and increasing activity here. 

Only recently, for instance, did WADC 
unveil its supersonic wind tunnel research 
facilities. Now, it can be told, that for the 
first time in its history Wright Field is en- 
gaged in an extensive supersonic. research 
program. It has one supersonic tunnel in 
operation that can simulate airspeeds up 
to more than 2,000 mph. The tunnel is 
small, having a throat section six inches by 
six inches, but it is performing a mighty 
important function—testing missile shapes 
and airfoils in a speed range which 10 years 
ago nobody even dared venture to prophecy. 
“This tunnel is the one really pure research 
facility we have here,” explained Col. Jack 
Gibbs, chief of the Aircraft Laboratory which 
operates the supersonic tunnel and five others 
including the world’s largest vertical wind 
tunnel, a silo-like affair for testing free- 
flight models. 

The small supersonic tunnel is used to 
test small model component parts of air- 


craft and missiles, Colonel Gibbs said. 

He also revealed the existence of a larger 
supersonic tunnel which has a 24-inch by 
24-inch interchangeable test section. The 
bigger tunnel can stimulate airspeeds well 
in excess of Mach 2, double the speed of 
sound. 

WADC also spent almost half a million 
dollars last year to improve its high-speed 
10-foot pressurized wind tunnel. It now has 
a flexible throat test section which permits ~ 
simulating faster-than-sound speeds. Air 
rushes so fast through the giant tube, Colonel 
Gibbs explained, that it was “necessary to 
build a million dollar ice box around it to 
keep things from burning up.” 

Speaking of ice-boxes, WADC also has a 
huge refrigerator that is as big as an entire 
laboratory building. It is used for simulating 
snowstorms, blizzards and cold-weather con- 
ditions. Engineers can put a whole airplane 
fuselage inside and make their own cold. 

In the basement of the big Equipment 
Laboratory they have also designed and built 
a series of climatical research facilities which 
permit simulating weather conditions ex- 
istent anywhere in the world. They call it 
the “room with the world in it.” In one 
facility they can whip up a sand storm 
simulating desert operations. Another per- 
mits a Pacific fog to be created in a matter 
of minutes. Still another puts tropical tem- 
peratures and humidity inside a box so that 
fungus can do its dirty work on new air- 
plane parts. : 

A whole series of test facilities in the — 
Aero-Medical Laboratory are helping to un- 
scramble today’s greatest problem facing the 
Air Force: How much can man stand within 
his physical I'mitations? How high can he 
fly? How fast? For how long? How quick 
a turn can he make without blacking out? 
How much heat? How does the pulse beat 
of a jet engine affect his hearing? 

To find out, WADC has a modified human 
Centrifuge which permits tests for negative 
G forces as well as positive G forces, has an 
interchangeable cab for trying out various 
cockpit arrangements, testing all kinds of 
seat positions including prone-position beds. 

Another very recent merry-go-round test is 
implemented by a horizontal spin table used 
for simulating the effects of tumbling. It is a 
large disc which whirls and whirls and 
whirls. Strapped to it on its side is a 
standard-type ejection seat. The subject 
straps himself in the seat. The spin table 
spins. It simulates a pilot doing somersaults 
through the air after a bail out, a fault 
that has caused great concern to ejection- 
seat users. 

The Aero-Med Lab also has a modified 
pressure chamber which can stimulate alti- 
tudes up to 120,000 feet! That’s indicative 
of some of the new ceilings. 

There is also a special sound room where 
they can produce enough sound to kill a 
man. But which is designed to measure the 
various kinds of sounds and their effect on 
human tolerance. 

The list could go on. There are many 
other lesser test facilities which have sud- 
denly appeared here. All of them are being 
taxed to the limit. WADC is fighting and 
winning some important battles some 200 
miles north of the 38th parallel on the 
ground near Dayton, Ohio. 

Someday what is going on here may help 


to decide a war. +h 
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ing to Thomas M. Hemphill, project engi- 
neer for Convair on the XF-92A since the 
original basic design was mapped out. 

“These early NACA findings showed that 
the low-aspect ratio wing, particularly the 
so-called. ‘pancake’ circular airfoil, would 
not stall,” said Mr. Hemphill. “However, the 
drag of these low-aspect ratio wings was so 
high at slow speeds that the findings were 
of no great importance at the time. There 
wasn’t an engine even on the drawing boards 
that would put out enough power to handle 
this high drag. 

“The advent of the turbojet changed all 
that. The Delta wing, which won’t stall out 
but will slow down rapidly at high angles 
of attack, suddenly became practical, since 
a jet fighter has plenty of power to spare. 
Thus the Delta-wmged fighter, racked up in 
a turn, will circle in roughly half the space 
taken by a conventional wing because of its 
low wing leading, if it has enough power to 
spare to push it around that turn. 

“Admittedly, the original Allison J-33A-23 
engine without afterburner didn’t have suf- 
ficient power to do the job, but we built the 
XF-92A as a flying test stand and built it in 
a hurry. The whole project started on a shoe- 
string back in early 1946 when the Air Force 
authorized Convair to produce a high-speed 
sweptwing single-plane aircraft capable of 
attaining an altitude and speed surpassing 
that of any existing piloted aircraft. At that 
time, three of Convair’s top design engineers 
—Frank Davis, the Cal-Tech graduate en- 
gineer who made the first flight in our XF-81, 
Chief design engineer Adolph Burstein, and 
Chief Aerodynamacist Ralph Shick of the 
old Downey division—went to work on the 
project. 

“Following considerable research, these 
experts found that the Delta rather than the 
sweptwing design would more readily con- 
form to the high-speed fighter requirements. 
This theory was further substantiated by Dr. 
Alexander M. Lippisich, a German scientist 
now at Wright Field but formerly- from the 


Messerschmitt Aircraft organization. He- 


worked on the Delta design during World 
War II in Germany. Discussion with the 
German scientist in Dayton, Ohio, proved 
very encouraging and Shick returned to Cal- 
ifornia convinced of the Delta-wing’s poten- 
tial. 

“The original wind-tunnel model cost only 
$150, but the results proved so impressive 
that the Air Force granted permission for us 
to transfer the original authorization from a 
sweptback wing to the Delta wing. Over 
5,000 hours of wind-tunnel testing—more 
than on any other plane that Convair has 
yet built—went into the XF-92A before the 
original flying test stand was built. 

“The XF-92A was partially constructed 
at the Convair Vultee Field Division and 
then transferred to San Diego,” explained 
Mr. Hemphill. “My previous project, the 
Convair Liner Model 240, had just com- 
pleted its certification tests and the manage- 
ment asked me to take over the XF-92A as 
project engineer and to get it flying. Still 
operating on a shoe-string, we built the orig- 
inal plane using parts designed for five other 
aircraft. The main landing gear came from 

(Continued on page 56) 
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a Bell P-61 jet, the control stick and brake 
cylinders are from one of our BT-13’s and the 
tailpipe for the jet engine was modified from 
our XF-81.” 

While it has considerably more wing 
area than conventional fighter planes, the 
XF-92A is basically the same size. Previously 
released specifications list the XF-92A as 
having a wing span of approximately 31 feet, 
a length of 41 feet and a height of about 18 
feet. The gross weight is roughly 13,000 
pounds and Major Charles Yeager, speaking 
before the Institute of Aeronautical Sciences 
in Los Angeles, mentioned that he had 
“flown the Delta wing at a speed as low as 
70 mph.” He also said that power-off land- 
ings had been accomplished without difficulty 
by holding the speed to 30 to 40 mph over 
the landing speed. 

Because it won’t stall, the Delta wing lands 
and takes off with the nose extremely high 
in the air as compared with conventional 
jet aircraft. “This high angle of attack on 
landing should not be considered as a ‘real’ 
disadvantage of the Delta wing,” explained 
project engineer Hemphill. “With practice 
and training, pilots, will become accustomed 
to the nose-high attitude and actually 
make safer landings because the dangerous 
nose dropping and stalling characteristics 
of the more conventional designs are absent. 
While the Delta wing can utilize a 30° angle 
of attack, we limit it to about 20° by limiting 
elevator travel. Just to see what the pilot 
was up against, I went out to a nearby air- 
port and shot landings many afternoons in 
a Cub which most pilots land at over 50 mph. 
By leveling off high and getting the nose all 
the way up—as in a Navy carrier landing— 
before touching the ground, I was able to 
land consistently at 42 mph. Just as in the 
XF-92A, it puts the pilot in a physically un- 
comfortable angle, but it is the most efficient 
‘CL Max’ (maximum lift coefficient) and 
makes the best landing in the Delta wing.” 

A pure Delta wing has a sweep from the 
nose of 60°. The Convair flying test stand is 
exactly 60°. Wind-tunnel tests show that the 
flight characteristics, mainly at stalling 
speeds, are changed markedly at more than 
5° deviation on either side of the symmetrical 
equilateral triangle. Planes like the Cutlass 
F7U shipboard flighter are merely low-aspect 
ratio wings, not true Deltas. They require 
slots, flaps or similar devices to achieve high 
lift. Current British releases list the Boulton 
Paul P1ll powered by Rolls-Royce Nene 
Turbojet and the Fairey FD-1 with a Rolls- 
Royce Derwent turbojet as modified Delta 
configurations. The true Delta Avro 707B 
and the Boulton Paul P11] are equipped with 
anti-spin parachutes which might tend to 
prove skepticism to the inherent stability of 
the British design. 

Writing for a recent issue of the “London 
Sunday Times,” correspondent E. Colston 
Shepherd stated that “a still more exciting 
prospect for the fighter is held out by the 
Delta wing if practice can be shown to com- 
form with theory. It is the prospect of fitting 
the fighter into the cone of the shock wave 
which breaks about the aircraft as it exceeds 
the speed of sound. The theory is that this 
cone of the shock wave narrows as the speed 
rises and that the triangular wing can be 
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designed to fit into the cone appropriate to 
its top speed much as a finger fits into a 
glove ... and theory says that this limit will 
not affect the Delta wing until a top speed of 
1500 mph is reached. That is roughly twice 
the speed of sound.” 

While performance figures on military air- 
craft, particularly experimental prototypes, 
are definitely a thing of the past, pilots and 
designers alike comment on the smoothness 
with which the Delta configuration is de- 
signed to pass through the sonic barrier. 

One unexpected flight characteristic rather 
surprised the pilots who have flown the XF- 
92A. Because of the location of the large 
rudder and fin directly behind the pilot, 
there is considerable side force in the cock- 
pit, like an auto in a skid during a turn. This, 
like the nose-high angle on take-off and land- 
ing, produces a new sensation to the pilot 
but is one to which he can accustom himself. 
It is not necessarily an inherent disadvantage 
of the design. 

The Delta wing has an extremely fast con- 
trol reaction. A non-reversible control system 
governs both the rudder and elevens that act 
both as elevators and ailerons on the trail- 
ing edge of the Delta wing. 


Delta Building 

A rough estimate of the Delta’s being 20 
per cent easier to build than a conventional 
aircraft appeals to the potential manufac- 
turer of a Delta-winged plane. By eliminating 
the tailplane and supporting fuselage, omit- 
ting flaps, slots, brakes and the correspond- 
ing pilot controls necessary in conventional 
sweptback aircraft, a considerable part of 
construction cost is avoided. Add the foot- 
thick wing section which is easy to “beef up” 
to eliminate transonic flutter, and you have a 
structure that a production engineer would 
completely enjoy. Normally, thick wings are 
not conducive to high speed, but it should be 
remembered that the wing section of the 
Delta is not as thick in percentage of the 
wing chord as a regular sweptback-wing 
fighter. Since the chord is roughly 70 per 
cent greater than the regular design, the 
thickness is actually a smaller percentage of 
the chord than on the regular design, and it 
is this percentage of thickness that causes 
that “old devil drag.” 

As long ago as June 1949, Convair’s Vice 
President in charge of Engineering, R. C. 
Sebold, said, “research to date points to the 
possibility that the Delta wing will develop 
into the standard configuration for super- 
sonic flight.” (Skyways, March, 1950) 

Recently, the Air Force announced that 
the XF-92A would soon be transferred to the 
NACA for additional testing and evaluation 
of flight characteristics. NACA pilots will fly 
the airplane to obtain performance figures at 
all speeds and CG loadings. This work will 
undoubtedly continue at the Edwards Air 
Force testing center because of the ideal ter- 
rain and broad dry lake. 

As for the Delta-wing design itself, a 
United Press story out of Washington re- 
ported recently, 

“The Air Force is preparing to order test 
models of a delta-wing interceptor fighter 
with such highly developed automatic elec- 
tronic controls the pilot will be going along 
for little more than a ride, informed sources 
disclosed today. 

The plane is the XF-102, which will be 
built by Consolidated Vultee Aircraft Corp. 
Many months are expected to elapse before 


it is ready for combat. 

The automatic pilot and firing system were 
developed by the Huges Aircraft Co. Details 
are top secret. But they were designed to put 
the fighter in a position to shoot down an 
enemy bomber at high altitudes by radar 
controls. The pilot would only monitor the 
controls. 

The plane also is expected to carry a 
guided missile that would be fired automati- 
cally when the interceptor reaches the right 
distance from the bomber to be sure of a 
‘kill. 

The XF-102 was designed to fly faster than 
sound. Sound* travels at about 760 miles an 
hour at sea level but the rate goes down to 


663 miles above 35,000 feet altitude—where 


interceptors probably will have to do their 
lethal work. 

The plane also was designed for a terrific 
rate of climb, a most important thing to an 
interceptor. 

Informed sources said that the unconven- 
tional craft will be powered by a Pratt & 
Whitney J-57 jet engine, the same powerful 
engine the B-52 Superbomber has. 

It is rated unofficially as having about 
10,000 pounds thrust, or horsepower, at 375 
miles an hour. The equivalent horsepower of 
jet engines goes up as the speed increases.” 

So the Delta Wing, named after the fourth 
letter in the old Greek alphabet may possi- 
bly come of age. The orphan of the aero- 
dynamacists that was the butt of many an 
unkind word when it first appeared at Ed- 
wards Air Force Base—remarks like “My kid 
designed better looking airplanes than that in 
the second grade,” and “That’s an _ over- 
grown paper dart if I ever saw one.”—may 
have the last laugh after all. 

Credit the endless hours of painstaking 
research on the part of NACA, independent 
aerodynamacists and Convairs own staff of 
slide-rule experts for taking a formula near- 
ly 20 years old and producing a completely 
unconventional product that may well be the 
blueprint for tomorrow’s airplane. +h} 
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SKYWAYS 


Dilbert 


(Continued from page 33) 


the accuracy of this bearing and asked for 
a repeat; and then another bearing. “No 
change, 214°.” 

Dilbert then “reluctantly” flew on this 
heading, thereby committing another griev- 
ous error. 

For a glance at his map, or familiarity 
with the terrain around the base, would 
have shown instantly that the bearing could 
not be correct, or they would then be over 
land. Whether it was a. reciprocal bearing, 
or entirely erroneous, was never cleared up. 

What finally happened? Oh, about the time 
the gasoline supply was exhausted, 160 miles 
south of base, a tramp steamer hove in 
sight, Dilbert landed alongside, and they got 
picked up. 

What’s to learn from this? At least that 
in the air, as on the land, as on the sea, there 
is no substitute for common horse sense. 

Don’t you depend on a tramp steamer to 
cover up your faulty navigation. 


That Ground Loop Bogy—Dilbert 
made a perfect landing. Half way through 
the runout he stuck his head down in the 
cockpit to check his gas gage and raise his 
flaps. He was only down there a few seconds, 
but when he reappeared his plane was in a 
well-developed gr-r-round loop. 

Better, much better, had Dilbert remained 
out of sight until it was all over, for he only 
succeeded in complicating things. By ex- 
cessive and improper use of his throttle- 
rudder-brakes combination, he managed to 
turn a simple ground loop into a noseover, 
with much extra damage. 

Perhaps the most noteworthy thing about 
this very unoriginal accident was the vocif- 
erous argument it started among three 
witnessing pilots. Each loudly insisted Dil- 
bert had made certain mistakes; each had a 
different answer; and no one listened to a 
word the others were saying. This tense sit- 
uation was broken only when they became 
aware of the humorous tableau they pre- 
sented. 

Strange to say, these pilots were all ex- 
perts. Which helps prove there must be 
more than one correct way to prevent a 
ground loop. Everyone is‘ agreed that to 
prevent a ground loop all you have to do is 
land in a straight line and keep your plane 
running down that line until you have 
slowed to taxi speed. How best to maintain 
that straight line, by what combination of 
throttle, rudder, brakes; that is what causes 
the big argument. 

Actually, there is no single correct an- 
swer; whatever action will accomplish this 
is correct. Here are a few reminders. Be 
sure your tail wheel is locked. Rudder is 
only effective while the plane is traveling 
at high speed. During this period, it will 
save your brakes and tires. A touch of gun 
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may increase rudder effectiveness, but be 
careful—your engine will only accentuate 
a well-developed ground loop. On the other 
hand, brakes are effective all during the run 
and are, undoubtedly, your most dependable 
ally. 

Nothing will help you, however, if you 
don’t keep your eyes focused far enough in 
front of you to detect those ground loops 
while they are still in embryo. Most ground 
loops are caused by carelessness; pilots 


fail to concentrate far enough ahead to be 
able to detect the start of a ground loop. 
That’s when they are easy to correct. Con- 
fucius must have been referring to this 
when he said, “ounce of prevention worth 
ton of cure.” 


“Accident prevention begins in the cockpit 
and the best preventative is you, the pilot" 


Snafu—Did you hear what happened to 
Dilbert and one of his students last winter? 
With the student at the controls, they were 
attempting a take off in a small twin-engine 
job. But let Dilbert tell it. 

“Shortly after the student gave her the 
gun, the plane swerved into a ground loop. 
He recovered from this without damage, and 
proceeded to take off again. Everything was 
going fine until just before we had flying 
speed. The student’s earphone cable got 
tangled around the stick. This made us 
swerve again; only this time we went head- 
on into a bank of ice and snow. 

“Neither of us was seriously injured, but 
the plane was a washout. I don’t think this 
student has much natural flying ability.” 


Not-much NATURAL -{lying ability? 
a7 
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Look who said it. As a result of this ac- 
cident, they are even now designing a three- 
seater, so they can carry a second safety 
pilot to watch the safety pilot. 


The Little Things—It was such a lit- 
tle thing, that small hole in his life jacket. 
And Dilbert wasn’t a sissy. Besides, he 
wasn’t going to be flying over much water. 
So he took off and promptly forgot about it. 
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Two hours later, while flying over very 
rough country, his engine began to cut out. 
There was no‘ landing area in sight, so he 
headed for the coast (Dilbert, your life jack- 
et!) and managed a landing a hundred 
yards off shore. The landing was hard, 


partly due to the rough sea conditions, and 
the airplane sank before he was able to get 
out the life raft. 


It was then he wished he had exchanged 
his life -jacket back there before take off. 
That would have been the sensible thing to 
do, for it would have insured his getting 
ashore safely. 

As it was, it almost cost Dilbert the works 
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It took three men and a pulmotor, after he 
was washed ashore, to drain out his lungs 
and get those old bellows working properly 
again. 


SETH'S SAFETY QUIZ 


1. Will it require a longer run to take 
off at sea level, where the air is more dense, 
than at 5,000 feet? 

2. In modern airplanes, as long as you 
are not overloaded, it doesn’t make any dif- 
ference how the weight is distributed. True 
or false? 

3. What is the only direction you should 
ever walk on a taxi strip? 


SAFETY QUIZ ANSWERS 
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SKYWAYS' CLASSIFIED ADVERTISING RATES ARE 15¢ PER WORD—FIRST 15 WORDS (MINIMUM SIZE) $2.00 


AIRCRAFT WANTED 


POWERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City, have purchas- 
ers for all types of aircraft from $2000. No 
charge for listing your ship for sale. Write 
for details, describing your airplane. See 
display advertisement page 35 of this issue. 
“Airplanes Everywhere.” 

AIRMART AIRCRAFT, Aircraft brokers, 1930 
State, Chicago, Illinois have immediate 
buyers for all types of aircraft. Send com- 
plete details today. 

WILL TRADE registered chinchillas for un- 
damaged late plane of Piper Tri-Pacer type 
with two-way radio. Robert Hich, 933 11th 
Street, Beloit, Wisc. 

NEED YOUR junk BT13A-as is. Cash in four 
hours. Wire Ed Hoadley, Bloomington, 
Indiana. : 


USED PLANES FOR SALE 


BEECH 


BONANZAS: See POWERS & GEORGE dis- 
play advertisement on page 35 of this issue. 
“Airplanes Everywhere.” 

D-18-S TWINS: See POWERS & GEORGE 
display advertisement on page 35 of this 
issue. “Airplanes Everywhere.” 


TWIN Beechcraft 125 hours SMOH on engine, 
Omni, ADF, VHF radio new license, com- 
pletely rebuilt in 1951, excellent condition 
throughout, $28,500. Airmart, 1930 State, 
Chicago, Illinois. 

BONANZA 35. #4258VS. Has 56 hours since 
major on engine. Licensed in September. 
Corporation owned and operated. New tires 
and battery. Very nice condition. Located in 
East. $6995.00. Inquire MCINTIRE AS- 
SOCIATES, 505 North Ervay, Dallas or 
Monterrey 101-410, Mexico, D. F. 


BELLANCA 


CRUISEMASTER #7709NS is very low time 
ship with VHF, LF, Omnirange, and Lear 
ADF. Licensed in August. Perfect condition 
inside and out. In the south. $10,500. Inquire 
MCINTIRE ASSOCIATES, 505 North 
Ervay, Dallas, or Monterrey 101-410, Mex- 
ico, F 

BELLANCA CRUISAIRE 1947, 450 total A&E, 
Blind group, two-way radio & loop, lights, 
Aeromatic Prop., $3,200. AVIAIR, 22 W. 
Madison St., Chicago, Illinois. 


CESSNA 


170'S: See POWERS & GEORGE display 
advertisement on page 35 of this issue. “Air- 
planes Everywhere.” 


TWINS: See POWERS & GEORGE display 
advertisement on page 35 of this issue. “Air- 
planes Everywhere.” 


170-A #6692CS has 200 hours since engine 
major. Primary blind. VHF radio. Excel- 
lent condition. In southwest. $5360.00. In- 
quire MCINTIRE ASSOCIATES, 505 
North Ervay, Dallas or Monterrey 101-410, 
Mexico, D. F. 


CESSNA 140's from $1300.00. 170’s from 
$3400.00. 3 Cessna 195’s. #359 Cessna 140, 
1948, two-way radio, basic blind lites, li- 
censed to September 1952, $2075.00, we fi- 
nance. Airmart, 1930 State, Chicago, Llinois. 


$1.00 can save you hundreds. Read our Mis- 
cellaneous advertisement. Aircraft Listing 
Bureau. 


CESSNA 195, 1948, 241 engine, 802 air frame, 
full panel, MHF, VHF, rudder trim, new 
tires, $13,500. AVIAIR, 22 W. Madison St., 
Chicago, Illinois. 
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ALL CLASSIFIED ADVERTISING 


accepted with the understanding 
that it will be placed in the first 
issue closing after receipt of 


order. Classified forms close first 
of second month preceding date 
of issue. 


All Classified Advertising Prepaid 


CURTISS 


COMMANDOS. Several available outside U.S. 
Will be modified to F standards and zero 
time engines installed. New U.S. license on 
sale. Make offer for June delivery. Inquire 
MCINTIRE ASSOCIATES, 505 North 
Ervay, Dallas, or Monterrey 101-410, Mex- 
ico, D. F. 


DOUGLAS 


DC-2. #3398 has 3600 hour airframe. New 
License. NTSMO engines. Two spare NTSO 
engines. Huge supply of spare parts with 
ship. 14 passenger airline interior. DC-3 hy- 
draulic system and brakes. 24 Volt. Useful 
load 5,960 pounds. Will outeruise DC-3. 
Perfect for super-plush executive conversion 
or short haul passenger-cargo operations. 
You will never need to buy parts for this. 
$65,000 for the package. Inquire MC IN- 
TIRE ASSOCIATES, 505 North Ervay, 
Dallas or Monterrey 101-410, Mexico, D. F. 
DC-3. Several Available. #12568 has 30 pas- 
senger interior. Wright 1820-202 engiues. 
High time airframe with 4000 hours since 
overhaul. $85,000. MC INTIRE ASSO- 
CIATES, 505 North Ervay, Dallas or Mon- 
terrey 101-410, Mexico, D. F. 
ERCOUPE 


ERCOUPE 1946, 350 total A&H, 140 SMO en- 
gine, blind group, two-way radio, speaker, 
Beach controllable prop, painted, all bulle- 
tins up, $1,250. AVIAIR, 22 W. Madison 
St., Chicago, Illinois. 

EXECUTIVE TRANSPORT AIRCRAFT 


FOR complete market report of available 
multi-engine aircraft, including Beech, Con- 
vair, Curtiss, Douglas, Grumman and Lock- 
heed manufacture, write or call William C. 
Wold Associates, 516 Fifth Avenue, New 
oes 18, N. Y. Telephone MUrray Hill 


FAIRCHILD 
FAIRCHILD F24, 1946, 200 H.P. Ranger, 550 
total A&E, 35 SMO engine, Blind group, 
two-way radio. lights, Hangared. $2,900. 
AVIAIR, 22 W. Madison St., Chicago, [- 


linois. 


GRUMMAN 


GOOSE AMPHIBIANS: See POWERS & 

GEORGE display advertisement on page 35 

of this issue. “Airplanes Everywhere.” 

WIDGEON AMPHIBIANS: See POWERS & 

GEORGE display advertisement on page 35 

of this issue. “Airplanes Everywhere.” 
LOCKHEED 


VENTURA #3738 is unconverted PV-1. 200 
hours total time. Excellent for executive 
conversion. Estimated cost of NL license 
and dual controls $4000. Asking $55,000 as 
is. Inquire MCINTIRE ASSOCIATES, 


505 North Ervay or Monterrey 101-410, 
Mexico, D. F 


12A'S: See POWERS & GEORGE display 
advertisement on page 35 of this issue. 
“Airplanes Everywhere.” 

NAVION 


NORTH AMERICAN #030788 has 500 hours. 50 ~ 
hours since engine major. 200 hours since 
airframe major. Bendix VHF with loop and 
speaker. Full blind instruments. New seat 
covers. Romec fuel system. All bulletins com- 
plied. Never damaged. December license. 
Good condition inside and out. In south- 
west. $5500.00. Inquire MC INTIRE ASSO- 
CIATES, 505 North Ervay, Dallas or 
Monterrey 101-410, Mexico, D. F. 
NAVION—’47, 650 hrs. Engine “48—205 HP— 
250 hrs. Two tone brown leather. Altitude 
and directional gyros. Man. and cyl. temp. 
gauges. G.E.L.I. and A.R.C—11 VHF. Aux. 


_ tanks. $6500.00. Telephone 6996. Bradford, 


Pa: 

NAVIONS, all models, #705. 205 HP., 196 hrs. 
total, VHF radio ADF, aux. tank, licensed 
to February, 1953, $11,500.00, we finance. 
Airmart, 1930 State, Chicago, Ill. 


$1.00 can save you hundreds. Read our Mis-_ 

cellaneous advertisement. Aircraft Listing 

Bureau. 

NAVIONS: See POWERS & GEORGE dis- - 

play advertisement on page 35 of this issue. 

“Airplanes Everywhere.” : 
PIPER 


PIPER PA-15, 1948, 525 total A&E, two-way 
radio, wheel pants, sound proofed. $1,200. 
AVIAIR, 22 W. Madison St., Chicago, L=- 
linois. 

PIPER Clipper from $2200.00. Pacers from 
$3500.00. All exceptional values. We finance. 
Airmart, 1930 State, Chicago. Illinois. 


$1.00 can save you hundreds. Read our Mis- 
cellaneous advertisement. Aircraft Listing 
Bureau. 


STINSON 


1948-165'S: See POWERS & GEORGE dis- 
play advertisement on page 35 of this issue. 
“Airplanes Everywhere.” 

SWIFT 


TEMCO 125. #3644KS is 1949 model with 25 
hours on new engine. August license. Auxil- 
lary fuel tank. Muftlers. Extra soundproof- 
ing. New interior by Temco. Trim tab relo- 
caied under seat. 700 hours on the airframe 
but this ship will compare favorably with 
1950 model with less than 100 hours. Make 
offer. Suggest $2695.00. In southwest. MC- 
INTIRE ASSOCIATES, 505 North Ervay, 
Dallas or Monterrey 101-410, Mexico, D. F. 


125'S: See POWERS & GEORGE display 
advertisement on page 35 of this issue. “Air- 
planes Everywhere.” 


TAYLORCRAFT 

TAYLORCRAFT SPORTSMAN (new model 19) 
now available for immediate delivery. Amer- 
ica’s finest 2-place, side by side airplane. 
Extra big baggage compartment gives 4- 
place cargo utility. Lowest price including 
starter, generator, 12 volt system, etc. Ideal 
for CAP, farm business man, training. See 
your local airport operator or write today. 
TAYLORCRAFT, INC., Conway-Pittsburgh 
Airport, Conway, Penna. 


AVIATION EQUIPMENT & SUPPLIES 


HELMETS: ANH-15 AAF tan cloth, sponge 
rubber earcups $2.00. A-l1l1 AAF kidskin 
leather sponge rubber earcups $3.45. Chamois 
helmet $1.00. Leather helmet with chin-cup 
$1.50. White cloth helmet $1.00. White flying 
cap 75c each. New. Flying Equipment Sales 
Co., 1641-5 W. Wolfram St., Dept. 8, Chi- 
cago 13, Ill. 


SKYWAYS 


GENUINE Navy Intermediate Flight Jacket, 
brand new, dark brown goatskin leather, 
bi-swing back, two patch pockets, one snap 
pocket, mouton collar, celanese lined, 100% 
wool knit waistband and cuffs, zippered, 
sewed with nylon thread. Sizes 34 to 50. The 
Genuine USN issue. Special price $32.50 for 
limited time only, shipped postpaid if re- 
mittance accompanies order. Flying HEquip- 
ment Sales Co., 1641-5 W. Wolfram St., 
Dept. S, Chicago 13, Ill. 


SUN GLASSES: Genuine Ray-Bans made by 
Bausch & Lomb, gold filled frame. Ladies or 
Gents style $7.95 pair. Gents type with sweat 
bar $10.95. Shooting Glasses with sweat bar 
$13.00. Gradient density (darker shade at 
top or top and bottom, $9.45). Flying Equip- 
ment Sales Co., 1641-5 W. Wolfram St., 
Dept. S, Chicago 13, Ill. 

BATTERIES & TIRES: Brand new, for all type 
aircraft. Bargains. Send for free list. Many 
other items; write your requirements for 
quotation. Flying Equipment Sales Co., 1641- 
5 W. Wolfram St., Dept. 8, Chicago 13, Il. 


MAE WEST Life Jacket $4.00 each. new. CO2 
Cartridges 10c each. Coast Guard approved 
life vest $3.00 each, new. Flying Equipment 
Sales Co., 1641-5 W. Wolfram St., Dept. 8S, 
Chicago 13, Ill. 


GLOVES: B3A AAF Flying Gloves, dark 
brown kidskin leather with elastic take-up 
wrist, size 9 only $2.95 pair. Flying Equip- 
ment Sales Co., 1641-5 W. Wolfram St., 
Dept. S, Chicago 13, Il. 


TIRES 6:00 x 6, ribbed 4 ply. General Tires 
Brand New $16.00. tube $3.50. Flying Equip- 
ment Sales Co., 1641-5 W. Wolfram 8t., 
Dept. S, Chicago 13, Ill. 


GENUINE Navy intermediate flight jacket, 
new, dark brown goatskin leather. Bi-swing 
back, two patch pockets, one inside snap 
pocket. Completely lined finest rayon. 100% 
wool knit cuff and waist. Zippered front. 
Sizes 34-46 only $32.50. Write for (Free 
Catalogue). We pay postage if payment ac- 
companies order. C.O.D.’s upon request. No 
C.0.D.’s overseas. R. A. F. Mfg. Co. 2715 
W. Madison St., Dept. SK-5. Chicago, Ill. 


PATCHES, Military or Civilian wings stamped 
with gold or silver. Wings and name $1.00 
each, 3 for $2.00. Names only 2 for $1.00. 
JULIE’S LEATHERCRAFT. Lone Tree, 


Towa. 


AIRCRAFT parts, accessories, etc., any year, 
make, any location. Send ($1.00). You and 
seller deal. Guaranteed satisfaction. Air- 
craft Parts Locating Service, P.O. Box 1049, 
Newburg, New York. 


BOOKS 


C.A.A. RATINGS: Try up-to-date Ross Guar- 
anteed Questionnaires to help you obtain 
your C.A.A. Ratings! Ross Questionnaires 
have been used by thousands of Pilots, Me- 
chanics, and Instructors as they are the only 
source for current typical exams. Select 
your Ross Questionnaires from the list be- 
low. “Private Pilot $1.00”; “Commercial 
Pilot $4.00”; “Flight Instructor $4.00”: “In- 
strument Pilot $4.00”; “C.A.R. for Pilots 
50c”; “Engine Mechanic $3.00”; “Aircraft 
Mechanic $3.00”; “Meteorology Instructors 
$2.50”: “Navigation Instructors $2.50”; “C. 
A.R. Instructors $2.50”; “Engine Instruc- 
tors $2.50”; “Aircraft Instructors $2.50”; 
“Fundamentals of Instruction $1.50”; “Para- 
chute Rigger $2.50”; “Control Tower Oper- 
ator $2.50”. As a special offer for Students 
and Schools, the Complete set of above 
Questionnaires may be purchased for $15.00. 
Don’t Hesitate, order today. Remember! If 
you are not completely satisfied with any 
Ross Questionnaire your money will be re- 
funded in full. Order direct from Ross Aero 
Publishers, Adminstration Bldg., Dept. 1-8, 
Commercial Airport. Tulsa, Oklahoma. Save 
Money, Time, and Effort. 
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AVIATION QUIZ BOOKS—The following out- 
standing books by Charles A. Zweng lead 
the field and prepare you for your rating. 
Included with each book are authentic ex- 
aminations with new material not available 
elsewhere. Also included is a late Govern- 
ment Weather Map pertinent to the exam- 
ination. Why take a chance? Zweng books 
include: Airline Transport Pilot Rating 
$4.00; Flight Instructor $3.50; Flight Engi- 
neer $4.00; Link Instructor $4.00; Private & 
Commercial Rating (with the new examina- 
tions) $3.50; Instrument Ratings $4.00; 
Meteorology for Airmen $3.00; Aircraft & 
Engine Mechanic (1952 Edition) including 
hydraulics, weight and balance $4.00; Para- 
chute Technician Rating $3.00; Flight Dis- 
patcher $4.00; Civil Air Regulations $1.00; 
Airport Operation and Management $4.50; 
Zweng Aviation Dictionary $6.00; Aero- 
nautical Navigation $3.00; Practical Manual 
of the E6B computer $2.50; Ground Instrue- 
tor Rating $4.00; Flight Instructor Oral Ex- 
amination $1.00; Control Tower Operator, 
our Flight Dispatcher covers most of the 
control tower examinations, $4.00; Leading 
Airline Executives and Pilots owe their 
success to early training with Zweng texts. 
Pan American Navigation Service, 12021-22 
Ventura Blvd., N. Hollywood, Calif. (Free 
Catalog.) 


FLYING THE OMNIRANGE by Charles A. Zweng. 
New “first edition” fully illustrated, designed 
to aid the pilot in flying the new Omnirange 
Stations now being established by the C.A.A. 
Order new C.O.D. or postpaid. DeLuxe edi- 
tion only $4.00. Important books on aviation 
by other authors include: Crop Dusting (set 
of 6 manuals) $12.00; DeLuxe large Airline 
Log books $6.50; other Logs $1.00 up; Air 
Officer’s Guide $3.50; Jet Aircraft Power 
Systems $5.50; Stick Rudder $4.50; A Flier’s 
World $3.75; Wright Brothers $5.00; Naval 
Officer’s Guide $4.00; Electronic Navigation 
$4.50; Aireraft Carburetion $3.75; Long 
Range Flight $3.50; Air Navigation 
(Weems) $4.50; Air Transport Navigation 
$6.00; Meteorology with examinations $3.00; 
Conquest of Space $3.95; Helicopter Guide 
$2.00. Pan American Navigation Service. 
12021-22 Ventura Blvd., N. Hollywood, Calif. 


LEARN TO FLY with the Aviation Cadets. Men 
18 to 27 get $105 a month while learning. 
Prepare quickly for qualifying examinations. 
Guaranteed “Practice Tests” with answers 
—Cadet and Officer Candidates—each $3.25. 
Both $5.00. Prepaid. Cramwell Books, Air 
Institute. Adams, Mass. 

MAGAZINES (Back Dated)—Foreign, Domes- 
tic—Arts, Books, bookets, subscriptions, etc. 
Catalwg 10c (refunded). Cicerone’s, 86-22 
Northern Blvd., Jackson Heights, N. Y. 
FREE Aviation Book Catalogue. Books listed 
from all major publishers including the 
Gov’t Aero Publishers, Inc., 2162-S5. Sun- 
set Blvd., Los Angeles 26, California. 
BULLET Raceplane. Homebuilt, economical, 
speedy, low-winged monoplane. Blueprints 
ee res 81 Elmerston, Rochester 
20h NeaYe 


ALASKA—Tast American Frontier. $1.00 
brings 1952 Business Directory, Government 
Map, Construction Projects Military & Civil- 
ian, Homestead & Highway facts, Hunting- 
Fishing-Game Rules, Mining, Aviation. List 
of firms hiring. How-When-Where to apply. 
Alaska Opportunist, P.O. Box 883-SS, Holly- 
wood 28, California. 


GOOD PAYING JOBS NOW OPEN. We'll rush 
hot leads on who and where to contact for 
best opportunities and big pay. Confidential 
reports cover foreign and U.S. openings for 
pilots, A & E mechanics and flight and 
ground personnel. South American and 
Alaskan reports covering fields of Aviation, 
Mining, Oil, Construction, etc. Registration 
and advisory service included. The best jobs 
go to those who know where to look. Let us 
show you. Total price only $1.00. Satisfaction 
guaranteed. RESEARCH SERVICES, BOX 
58, Alton, Illinois. 


POSITION WANTED 


PILOT age 31. 6800 hrs. No accidents or 
violations. ATR DC-3, Co-pilot DC-4 & DC-6. 
Flight engineer DC-6. 1500 hrs. multi-engine 
seaplane. R. L. Jones, 4291 N.W. 36th St.,- 
Miami Springs, Fla. : 

EXPERIENCED AIR LINE PILOT. 30 years of age. 
Married, wants first pilot position. Over 
3,000 hours air line transport rating also 
Douglas DC-3 type and class rating, Multi 
and single engine land and sea ratings, 
now employed. Answer SKYWAYS Box 328. 


INSTRUCTION 


HIGH SCHOOL GRADUATES: Pass a college 
aptitude examination—qualify for 4-year 
college education and draft deferment. All 
your expenses paid. Current armed forces 
reserve (civilian college) educational pro- 
gram. Prepare quickly for qualifying ex- 
amination. Details including college aptitude 
tests for homestudy, $3.25. Prepaid. Cram- 
well Books, Publishers, SK-7, Adams, Mass. 


HOME Study Courses on Aeronautical Draft- 
ing, Engineering and Design. Write for free 
descriptive folder. Aero Technical Institute, 
2162-S5 Sunset Blvd., Los Angeles 26, Calif. 


NAVIGATOR Rating Examinations included in 
New Aeronautical Navigation by Charles A. 
Zweng, $3.00; Fairchild Surplus. (Electri- 
cal Averager) Sextant $17.50: PILOTS 
supplement your training. Order “Ground 
Instructor” $4.00 and “Ground Instructors’ 
Rating” $4.00; Examinations included. These 
books by “Zweng” prepare you for increased 
earning power. Pan American Navigation 
Service. 12021-22 Ventura Blvd., N. Holly- 
wood, Calif. 


INSTRUMENTS 


E-6B COMPUTERS, like new $5.35 with leather 
case $5.95 ($10.00 value). Sextants, like 
new, Ansco A-10, A-10A or Bausch & Lomb 
A-8A $16.85 with carrying cases. Money 
refunded if not satisfied. Kane Aero Equip- 
ment Co., 2308 N.E. 23rd St., Oklahoma 
City, Okla. 


BUSINESS OPPORTUNITIES 


START your own aviation business with little 
capital. Handbook describes 47 ways. Par- 
ticulars free. Christopher Publications, 
Holtsville 21, N. Y. 
HELP WANTED 

FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1952 “Foreign Service Directory” gives Up- 
To-Minute Facts on Military & Civilian Con- 
struction, Government Jobs, Major Oil List- 
ings, Aviation, Transportation, Steamship 
Lines, Mining, Importers, Exporters, How- 
When-Where to apply. Application forms. 
Hot List Firms Hiring. $1.00 postpaid. Glo- 
bal Reports, P. O. Box 883-SS, Hollywood 
28, Calif. 


NAVIGATION INSTRUMENTS: Beautiful new 
and reconditioned precision instruments. 
Brand new Link Aircraft Sextants with 
case $37.50; Fairchild averaging type $17.50: 
Bausch & Lomb Sextants, excellent condi- 
tion $49.75; Hamilton 24 hour Master Navi- 
gation Watches $75.00. Dalton Model “@” 
Computer (new) $7.50; Weems Mark II 
Plotter $2.00; Dalton E-6B Computer $10.00; 
A-2 Deluxe Computer with case $3.00; Amer- 
ican Airlines Computer $6.00; New Dalton 
E-10 computer (metal) includes scale for 
pressure pattern flying $24.00; Astro Com- 
passes (new) $12.50; (Free Catalog). Pan 
American Navigation Service, 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


(Continued on page 60) 
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BE A UNITED 


Applications Now Being Accepted 
For Next Training Class 


Have’a career in commercial aviation with 
one of the nation’s leading airlines. Pay is 
excellent, and there are ample opportunities 
for advancement. Retirement-Income Plan, 
broad Insurance Program and many more 
benefits. 


QUALIFICATIONS: 
Age: 21 to 30 
Height: 5’6” to 6/3” 
Vision: 20/20 without correction 
Education: High School graduate 
Citizenship: Must be U.S. citizen 


Flying Experience: Must have valid 
CAA commercial license* 


*Fliers who are within two months of secur- 
ing their commercial license, and who are 
otherwise qualified, can apply now, too. Con- 
sideration will be given, subject to their ob- 
taining their commercial license. 


Apply now to: 


UNITED AIR LINES 


Write C. M. Urbach, Dept. S 
United Air Lines Operating Base 
Stapleton Field, Denver 7, Colorado 


Ss 


Accelerated Course. Personalized, practical instruction. 
Wind tunnel, structural and dynamometer testing included. 
Bachelor of Science Degree courses also in Mech., Civil, 
Elect., Chem., Radio (Telev.) Engineering; Bus. Adm., 
Acct. Beautiful campus. Well equipped, modern buildings 
and labs. World-wide enrollment. Established 1884. Prep. 

f courses. Low cost. Placement service. Growing 
shortage of engineers. Prepare now in shortest 
possible time for the opportunities ahead. Enter 
Sept., Jan., March, June. Write for catalog. 


*? 852 College Ave. ANGOLA, INDIANA 


U.S. Defense Bonds 


AERONAUTICAL UNIVERSITY 


The aircraft industry urgently needs trained personnel. 
Here is YOUR opportunity for a rewarding and interesting 
future. Study Aeronautical Engineering, Engineering 
Drafting, Airplane and Engine Mechanics (approved by 
C.A.A.). Outstanding faculty, modern equipment. Part- 
time employment. Free placement service. Big demand 
for graduates. 23rd year. Founded by Curtiss-Wright. 


Write for free bulletin and ‘‘Opportunities in Aviation.” 
Dept. 1073, 1905 Prairie Avenue, Chicago 16, illinois 
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Remote-Indicating Compass 


(Continued from page 51) 


required by installation regulations. It is 
recommended that the Gyrosyn Compass op- 
erate directly through the main electrical 
supply switch of the airplane. ; 


Operating Instructions 


Starting: The Gyrosyn Compass is usually 
connected directly to the main power supply 
of the airplane. Therefeze, switching “ON” 
the aircraft power supply starts the operation 
of the instrument. Allow two to three minutes 
for the rotor of the gyro to come up to speed; 
it is then ready for setting. Auxiliary switches 
are not recommended. 

Setting the Instrument: When power is 
applied and the instrument begins to operate, 
the gyro precesses in azimuth under the in- 
fluence of the Flux Valve at the rate of 3° 
to 6° per minute. Since a comparatively long 
period of time would be required for syn- 
chronism of the Indicator and the Flux Valve, 
the instrument should be synchronized 
manually during ground run-up or just prior 
to take-off. This procedure is described in 
the following paragraph. 

Note the symbol (x or *) appearing in the 
annunciator window at the upper right-hand 
rim of the Indicator (C-2A, page 25). Press 
in the knob at the lower left-hand rim of 
the Indicator and, with pressure on it, rotate 
the knob in the direction indicated by the 
arrow for the corresponding symbol (x or *) 
on the knob. This action will align the gyro 
and the Flux Valve, and will clear the win- 
dow of the symbol. From this time on the 
Indicator will act automatically. 

Using the Instrument: During flight, be- 
cause the fundamental unit of the Flux Valve 
is usually swinging, the dot and the cross 
are alternately appearing in the annunciator 
window. This alternate appearance is normal; 
in fact, it is a sign that the Gyrosyn Compass 
is working properly. 

After the knob has been set properly, the 
indicator is referred to in the same manner 
as a directional gyro for maintaining 
straight flight. By controlling the airplane to 
keep the indices aligned, the airplane will 
be flown on a constant heading. 

Operating Limits: The gyro in the Gyrosyn 
Compass Indicator is free to operate within 
85° from level flight in dive and climb, and 
in left and right bank. At the limits, it 
strikes mechanical stops which render the 
indications of the instrument inaccurate. If 
the operating limits are exceeded, it is nec- 
essary merely to re-synchronize the instru- 
ment as described for ground run-up. 

The fundamental unit of the Flux Valve 
remains pendulous through 30° on both sides 
of the vertical in pitch and in roll. When 
these limits are exceeded, the spider picks 
up the vertical component of the earth’s 
field which distorts its sensing and thus 
gives false signals. This results in small 
temporary variations during accelerated turns. 
Restoration of the airplane to an attitude 
within these limits renders the unit pendu- 
lous again, and it automatically resumes 
correct sensing. 

A slaving cut-out switch may be supplied 
as optional equipment and is used when 
sensing on the part of the Flux Valve is not 
wanted, or when operating over portions of 
the earth’s surface where the horizontal lines 
of magnetic force dip at an angle of 84° 
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MISCELLANEOUS 


AIRPLANE Buyers and Sellers! Deal direct 
and save time and money. We have every 
type of airplane listed at prices hundreds 
of dollars less than those asked by brokers, 
because there are no commissions or middle- 
men’s fees to pay. We tell you who own the 
airplanes you are looking for, you contact 
the owner, and make your own deal. That’s 
all there is to it. Seller’s only fee is $5.00 to 
list an airplane (include a description up to 
40 words). Send $1.00 and you receive list- 
ings of aircraft for sale. Save hundreds of 
dollars. Write today! Aircraft Listing Bu- 
reau, 1907 Archer, Chicago, Illinois. 


PLASTIC Relief Map of United States, molded 
into the third dimension, lithographed in 
eleven colors, self framed, size 40” x 64”. 
Beautiful wall decoration. Indispensable for 
flight planning as you see the terrain mod- 
eled to scale. Only $37.50, free literature on 
request. Official Washington, D.C. Agency 
for all Government aviation charts. Our 
location permits one day service and latest 
editions only. AERONAUTICAL SERV- 
ICES, INC., 1616 K Street, N.W., Washing- 
ton, D.C. 

AIRPORT operators send today for TAYLOR- 
CRAFT dealership information. Get in 
early on big expansion program. TA YLOR- 
CRAFT, INC., Conway-Pittsburgh Airport, 
Conway, Penna. 

PILOTS: We can help you find the right job. 
Send for application blank. No registration 
fee. PILOTS EMPLOYMENT AGENCY, 
Teterboro Airport, Teterboro. New Jersey. 
O@ TARGET planes $88.50 up. 26” ornamental 
propellers $2.50. Three catalogues 25c. Ort, 
Thomasville. Penna. 

LEARN TO FLY and get paid for learning. Read 
advertisement under BOOKS classification, 


AIR INSTITUTE. 


or more. With the switch in the “OFF” 
position, the system may still be used tem- 
porarily as a turn indicator, provided con- 
ventional procedures for making gyro drift 
corrections are followed. 


Daily or Preflight Inspection 


Prior to the first flight of the airplane 
each day, turn on the main power supply to 
start the operation of the system. As soon as 
power energizes the system, the gyro will 
start rotating. Wait at least three minutes 
for it to come up to operating speed and to 
level, then appropriately clear the annuncia- 
tor window of either the dot (*) or the 
cross (x) by means of the synchronizing 
knob. The heading indication should agree 
with that of a deviation-card corrected mag- 
netic compass. Compare the indications of 
the Repeaters (if used) with that of the 
master indicators; they should agree within 
2°. Failure to synchronize and/or failure of 
the Repeaters to synchronize within the ex- 
pected tolerance should be investigated. Cor- 
rect any trouble before take-off. 

The trouble chart (pages 48, 49) is de- 
signed to narrow the area of trouble to an 
individual unit, the power supply, or the 
interconnecting wiring. Overhaul or repair of 
the defective unit must be performed by 
qualified personnel only. +h, 
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Airlines Consider Polar Routes 


New Arctic navigation techniques 


are entering civilian application 


Air traffic near the North Pole, now 
almost on a daily basis, is approaching 
the point where international airline 
routes may be added as short cuts be- 
tween Europe and North America. And 
navigation techniques developed by 
U.S. and Canadian military services are 
finding their way into civilian practice. 
At least two airlines have demon- 
strated more than passive interest in air 
routes over the top of the world. An 
Alaskan airline is applying for a regular 
trans-arctic route to the British Isles. 
Scandinavian Airlines (SAS) is reported 
preparing a route from the west coast of 
the United States to Norway and 
Sweden. Although denying existence of 
any flight activity SAS admits active in- 
terest in the route. : 

Neither route will pass directly over 
the North Pole. But they will cut 
through the Arctic circle and through 
latitudes well into the 70’s where all the 
problems peculiar to polar navigation 
are present. (An_over-the-pole great 
circle route from any North American 


territory but the northern-most point 
in Alaska would lead into Russian ter- 
ritory.) 

Value of the SAS route would be to 
make Europe directly available to west 
coast business men. It would also pro- 
vide a more direct route between Europe 
and Japan where trade is growing at a 
fast pace. The great circle U.S.-Scandi- 
navian route would involve possibly not 
more than one refueling stop (most 
likely at Thule, Greenland) while the 
present Atlantic route has not less than 
two stops plus at least one change of 


equipment. The average flight now 
makes four stops. 
Present Arctic air traffic includes: 


1. Flights every other day by USAF 
weather reconnaisance B-29’s (Ptarmigan 
flights). 

2. Regular training missions of military 
air navigation schools. 

3. Ever increasing high latitude flights 
by Canadian bush pilots to small settle- 
ments in Northern Canada. 

4, Scheduled flights to Arctic circle bases 


by Canadian Pacific Airlines. 

5. Air Traffic between Alaska and the 
Northwest Territories. 

6. Numerous experimental air missions 
and survey flights over the Arctic regions. 

Each of these flights demonstrates the 
feasibility of regular Arctic flying and 
helps develop better techniques to over- 
come the problems peculiar to high lati- 
tude navigation. 

Sometimes the “peculiar” in Arctic 
navigation seems paradoxical. Around 
77° N. latitude, a pilot flying due west 
can keep pace with the sun’s passage as 
long as his fuel holds out simply by 
holding a ground speed of 200 knots. 
By flying north at midnight, he can 
have the unique experience of watch- 
ing the sun rise dead ahead! 

Some of the basic problems are: 

1. Within 1,000 miles of the magnetic 
pole, the directive force is so low that 
the magnetic compass is useless or un- 
reliable. (The magnetic pole is now lo- 
cated in the northwest bay of Bathurst 
Island, about 400 miles northwest of 
the position shown in most atlases and 
popular maps.) 

2. Because meridians converge rapidly in 
high latitudes, the true heading of a 
great circle course can change as much as 
5 to 10° in’ 100 miles of flight. 

3. Because it is easy to approach the 

(Continued on page 62) 


ROUTINE FLIGHT that turned out to be longest ever made in a C-54 was a 3,980-mile trip from Fairbanks, Alaska to Oslo, Norway, made 
Sept. 17, 1949 by USAF 10th Air Rescue Squadron. It was also the first non-stop flight between Alaska and the European mainland 
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Tlanted: 


at nem kind 
of Orwsander 


....to help fight 
the strongest foe in 
the world —cazcer. 


Who is he? He ts any generous 
person gwing freely to the Amer- 
wcan Cancer Society’s Cancer 
Crusade. 


He believes that the light in 
the “lab”? must not be extin- 
guished . . . that his fellows 
must learn to recognize the 
symptoms of cancer and the 

need for early diagnosis .. . 

that more doctors, nurses and 

research scientists must be 
trained. 

A victory against cancer now 
may mean protection for you 
later. Won’t you help us by 
giving freely—giving gener- 
ously—giving now? Mail your 
contribution to “Cancer” care 
of your local post office. 


Help us fight your battle 
Give to the 
Cancer Crusade of the 


AMERICAN 
CANCER SOCIETY 
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Airlines Consider Use of 
Polar Routes to Europe 


(Continued from page 61) 


speed of the sun’s track, it is possible for 
twilight to last throughout an entire 
flight. Twilight makes celestial position 
fixing impossible. 

4. Maps and plotting charts are often 
inadequate. Although outlines of land 
masses have been detailed accurately by 
aerial photo surveys, lack of control sta- 
tions makes the true position of the 
bodies of land doubtful. 

Adding to these problems are lack of 
VOR and other radio aids. The few aids 
existing in the Arctic are mostly non- 
directional radio beacons used for radio 
compass homing. Arctic navigation also 
antiquates many instruments. 

In spite of these difficult-sounding 
problems, Arctic navigation has_pro- 
gressed rapidly since World War II to 
the point where it is becoming a re- 
fined art which involves reasonably 
simple methods. Foundation of Arctic 
navigation is celestial sighting. The pri- 
mary steering technique is “grid-gyro” 
dead reckoning. The most important 
secondary aid is airborne search radar. 

Celestial observations provide posi- 
tion fixes and steering references. Posi- 
tion can be fixed only when two or more 
suitable celestial bodies (sun and moon, 
or two stars) can be seen. If only one 
body is available, only a steering direc- 
tion can be obtained. 

Celestial methods when __ properly 
niethodized and instrumentated can be 
used by the pilot of a single-engine air- 
craft if necessary. This was demonstrated 
by Capt. Blair’s nen-stop flight from 
Fairbanks, Alaska to Norway. 

A new version of the Kollsman_ peri- 
scopic sextant has been developed espe- 
cially for the polar navigator. An 
azimuth circle and lens system incor- 
porated in the new design permits the 
sextant to double as an astro compass. 
Pre-computed headings can be set in so 
the celestial sight will show the heading 
error of the airplane. This information 
is used to reset the gyro. 

Direct celestial sights are impossible 
during twilight periods. Aircraft in these 
zones must rely on dead reckoning. The 
Pfund sky compass, however, is said to 
overcome this problem by making it 
possible to obtain steering azimuths 
from the sun’s twilight in the sky. 

Since the magnetic compass cannot be 
relied upon in the regions near the 
magnetic pole, steering must be done by 
gyro. Although Blair navigated success- 
fully by a standard air-driven directional 
gyro, larger planes use a gyro magnetic 
compass such as the Gyrosyn with the 
magnetic slaving servo turned off. This 
permits the gyro magnetic compass to 
function as a free directional gyro. 


Polar navigators use a scheme of 
“grid” lines to simplify the problem of 
the ever-changing angle between the 
course and the rapidly converging 
meridians near the pole. Grid lines are 
a set of lines drawn parallel to a con- 
venient meridian on a Lambert polar 
map. This map looks similar to what an 
observer sees when he looks straight 
down on the polar area of a globe. 

For navigation in northern Canada, 
the grid lines are usually drawn parallel 
to the 180° meridian. Thus a pilot at 
90° W. longitude flying due west would 
have a grid heading of grid north. If 
he flew true north, his grid heading 
would be grid east. 

Next in importance to the polar navi- 
gator is airborne search radar. However 
radar does not give the same assistance 
as at lower latitudes. Snow-covered land 
and ice-covered seas give a scope pattern 
that can be misleading. In winter, low 
islands look like water while water looks 
like land. Pressure ridges in the ice cause 
false coast lines to appear on the scope. 
Real coast lines are sometimes hard to 
detect because of lack of contrast be- 
tween low snow-covered land and _ice- 
covered sea. Also, in the more poorly 
mapped areas, one fjord will look just 
like the next to the radar navigator. 

Most reliable use of radar is as a 
ground speed and drift indicator. In 
spite of the difficulty in outlining land 
masses on radar, it is easy for the navi- 
gator to check his wind drift and ground 
speed on the many terrain echoes that 
exist. This information is extremely im- 
portant to accurate dead reckoning. 


Allison Radar Sets To Be 
Built by New Manufacturer 


Allison Radar Corp. has completed nego- 
tiations with an “East Coast manufacturer” 
for production of Allison-designed radar 
sets for commercial aircraft, Donald K. Al- 
lison stated in an interview with SKYWAYS. 

(At press time, the radar designer regret- 
ted that he still had to withhold the manu- 
facturer’s name for later announcement.) 

Production models for the radar will bear 
the name of the new manufacturer instead 
of the Allison Radar Corp. name. Activities 
of the Allison Corp. will be confined to de- 
sign and development. 

Mr Allison pointed out that a new model 
of the radar will incorporate an automatic 
warning system which will operate when- 
ever the airplane approaches within a dan- 
gerous range of a target. 


Sperry Analyzer in DC-3 


First engine analyzer for Esso Shipping 
Company was installed in their super-delux 
DC-3 Executive transport by Executive Air- 
craft Service of Dallas, Texas. 

The electronic trouble shooter which de- 
tects, locates, and identifies engine troubles 
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in jig time is expected to pay off by reducing 
ground maintenance time and help keep the 
two P&W R-1870-35 engines in top-notch 
condition. 

The airplane, a C-47 converted by Execu- 
tive Service, also carries a Zero Reader flight 
director, C-2 Gyrosyn compass, two radio 
magnetic indicators, omni-bearing indicator, 
Collins navigation receiver, radio altimeter, 
and an A-3 automatic pilot. 

Other innovations include retractable tail 
wheel, JATO, an air-conditioning system 
which heats or cools the airplane while on 
the ground, picture windows aft, and DC-6 
type berths. 


Picture shows Esso’s maintenance chief, 
Harold Lamm, checking engine trouble pat- 
terns on the engine analyzer’s cathode ray 
indicator. 


Statute to Nautical Miles 


According to an announcement by the 
CAA, all speeds and distances will be ex- 
pressed in knots and nautical miles respec- 
tively after July 1, 1952. We had _ better 
familiarize ourselves with these terms. 

A nautical mile is 6,080 feet as compared 
with 5,280 feet for the statute mile. Since 
the nautical mile is equal to one minute of 
latitude, it is much easier to navigate in terms 
of nautical miles. ‘ 

Here’s a conversion table for statute and 
nautical miles (to the nearest hundredth). 


Statute Nautical Nautical Statuce 
1 0.87 1 1.15 
2 1.74 2 2.30 
3 2.61 3 3.45 
4 3.47 4 4.61 
5) 4.34 5 5.76 
6 5.21) 6 6.91 
7 6.08 7 8.06 
8 6.95 8 9.21 
9 7.82 9 10.36 
10 8.68 10 52 
20 17.37 20 23.03 
30 26.05 30 34.55 
40 34.74 40 46.06 
50 43.42 50 57.58 
60 52.10 60 69.09 
70 60.79 70 80.61 
80 69.47 80 92.12 
90 78.16 90 103.64 
100 86.84 100 115.16 
NEA Veal 95 2 
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Enjoy real Airline Communications 
with the 


Powerful TA-18BB 


TRANSMETTER 


As required by the new Scheduled Airlines’ 520” Specifications of 
Aeronautical Radio Inc., the new TA-18BB operates on 360 WHF 
channels with output of more than 25 watts under 

all conditions. This power output and frequency 

coverage was prescribed after many years 
of experience in VHF communication in 
America’s scheduled airline industry. 


Control of all assigned channels be- 
tween 118 and 136 megacycles shows actual 
frequency instead of channel letters or 
numbers ... eliminates conversion chart. 


Write for further details. 


Bendix 


@ 
most Trusted name in R23 ai O 


BENDIX RADIO DIVISION of 
BALTIMORE 4, MARYLAND aviarion conpoRatiC® 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, New York 
Canadian Distributor: Radio Engineering Products, Ltd., 4305 Iberville Street, Montreal, Quebee, 
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WIDTHS 


AIR-ACE CHECK LIST 


. Smart aviation styling, rich brown 

. Slip-resistant vul-cork sole & heel 
Sure-footed on wet or oily surfaces 
Rugged Goodyear welt construction 
Insulation against heat or cold 

. Flexible, yet thick soled, leather insole 
Lighter weight, leather-lined counter 
. Non-slip on brakes, heel or toe 

. Non-conductor of electricity 

. Money back guarantee 

. DESIGNED BY PILOTS FOR PILOTS 


SO CONT SD OU Oo Lo 


ACE SHOE COMPANY, AIRPORT, ENDICOTT, N.Y. 


i] 
i] 
Please rush a pair of genuine AIR-ACE Shoes. Check, 1 
money order or cash for $10.95 is enclosed. 1 

1 
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ENGINEERING 27 MONTHS 


ENGINEERING: B. S. DEGREE IN 27' 

. MONTHS. Aeronautical, Chemical, Civil, 
IND‘ANA Electrical, Mechanical and Radio Engineer- 
ing (ine. TV and Electronics). Drafting, l-yr. 

TECHNICAL &°"., t approved for G.I.’s. Low rate. Rarn 
board. Large industrial center, Students 

from 48 states, 21 countries, Demand for 
COLLEGE graduates. Pater Juve. Septemner, De- | 
cember, March, Catalog. 252 E. Washing- { 

} ton Blvd., Fort Wayne 2, Indiana. 


DEGREE IN 


Coca Replaces Charlie 


Alfa-Bravo-Coca, new commentator 
with a distinct internation accent, official- 
ly replaced aviation’s eminent spokes- 
man, Able Baker Charlie, on all U. S. 
AirCom networks April 1. 

A. B. Coca et al, a colorful interna- 
tional schooled by ICAO linguists, has a 
more scientific background involving 
several years of study before adoption by 
ICAO member nations. Experts who 
know believe Alfa’s world-wide fame is 
a sure bet because of a rich heritage 
which. mixes Whiskey and Papa with 
Romeo, Juliette, and Foxtrot, not to 
mention Yankee, Tango, and Zulu. Only 
point of agreement between young Alfa 
and retiring Able is Victor. 

Reason for the switch is Alfa’s words 
sound much the same in all languages. 

Use of the new ICAO international 
alphabet will not be mandatory. for 
pilots within the United States, the CAA 
pointed out. But radio replies by all 
CAA personnel will use the new alpha- 
bet “when appropriate.” 

CAA administrator Charles F. Horne 
stressed CAA’c desire for all pilots to 
increase their use of CAA radio facili- 
ties regardless of forms procedures, and 
alphabets. “By this method, domestic 
pilots will gradually become accustomed 
to and may adopt the new alphabet,” the 
CAA indicated. 


There have been more NARCO VHF com- 
munication and Navigation systems sold than 
all others combined. Use this handy check 


OMNIGATOR 


& 
OMNIHOMER 


VTLR-1 


Narco 


narco Check Lis 


HIGH PERFORMANCE—LOW COST RADIO EQUIPMENT 


Complete system, OMNI, 
Transmitter—tuneable VHF Receiver, ILS localizer, 
75 mc Marker. Weighs only 18% Ibs. 


Low-cost OMNI and 4 channel VHF Transmitter 
and tuneable VHF Receiver. Built-in power supply, 
easy to install, weighs only 10% Ibs. 


Ground station for operators, Two Way VHF, 
crystal controlled easy to install and operate. 


Range and Broadcast receiver, fits anywhere, 
small size, only 35 ozs. complete. 


VHF 8 channel transmitter and low frequency 
receiver all in one unit. Ideal for small planes. 
Weighs 7.4 lbs. 


EVERY NARCO UNIT COMBINES HIGH PERFORMANCE, LIGHT WEIGHT AND LOW COST! 
NATIONAL AERONAUTICAL CORPORATION 


list for your needs...See your convenient 
NARCO dealer. If you don't have his name 
write to thefactory.You'llreceive promptreply. 


VAR, 8 channel VHF 


AMBLER, PA. 


The new and old alphabets are: 


NEW OLD 
A Alfa Able 
B Bravo (Brah’voe) Baker 
C.. Coca Charlie 
D Delta Dog 
E_ Echo Easy 
F Foxtrot Fox 
G Golf George 
H Hotel How 
I India Item 
J Juliett (Jool ee yet’) Jig 
K Kilo (Kee’loe) King 
L Sima (Lee’mah) Love 
M Metro (Met’roe) Mike 
N_ Nectar Nan 
O- Oscar Oboe 
P Papa (Pop’a) Peter 
Q Quebec (Kay beck’) Queen 
R Romeo Roger 
Se Sierra Sugar 
T Tango Tare 
U_ Union Uncle 
V Victor Victor 
W_ Whiskey William 
X Extra X-ray 
Y Yankee Yoke 
Le rou Zebra 


Pictorial Indicators Devel- 
oped for the OBD System 


Pilots are one step closer to future 
easier-to-fly all-weather navigation aids 
because of installation of 15 DME sta- 
tions between New York and Chicago. 

The distance measuring stations, which 
have been added at each of 15 airway 
omni stations, make possible the first 
enroute evaluation by CAA of new ex- 
perimental pictorial indicators designed 
to simplify flying the omni-bearing-dis- 
tance (OBD) air navigation system. 

Three basic types of indicators have 
been developed for CAA by Aero Elec- 
tronics Co., Arma Corp., and Sperry 
Gyroscope Co. 

Pictorial’ indicators consist of a cir- 
cular VOR-DME map and a “bug” or 
stylus which pinpoints the airplane’s 
position on the map. The Aero Elec- 
tronics is small enough to be held on 
the pilot’s lap and can be tucked out of 
the way when not in use. The Sperry 
united mount on the instrument panel, 
plots the plane’s ground track by a 
dry facsimile process, and shows head- 
ing information. The Arma unit con- 
tains a complete set of maps on film 
which can be selected at will and pro- 
jected on a translucent screen. 

Other versions include course com- 
puters which can operate a cross pointer 
meter, flight director, or automatic pilot. 

Pictorial indicators are expected to 
become the standard navigation method 
for flying the OBD system. Development 
experts note that pictorial indicators are 
more than mere orientation aids and 
will probably be used as primary flight 
instruments to give heading, etc. 


SKYWAYS 


You’ve heard so much about aircraft oils you prob- 
ably want to know which one is best for your own 


engine. Good idea. You’ll fly more safely, no matter 
what type of engine your plane has, if you use the 


right oil for your engine type. For example: aN 


Horizontally opposed engines need 
Gulfpride Aviation Oil Series-D! 


Here’s the world’s finest detergent-dispersant 
aviation oil. It’s made exclusively for use in 
horizontally opposed engines. Because it is 
put through Gulf’s exclusive Alchlor Process 
to remove extra amounts of carbon-and-sludge 
formers, Gulfpride Aviation Oil, Series-D, pre- 
vents ring and valve sticking . . . maintains a 
cleaner, better operating condition longer. 

Actually, users have increased periods be- 
tween engine overhauls as much as 100% with 
this great oil! 


| AVIATION PRODUCTS | 


ad 
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For radial engines or where a 
detergent oil is not desired, use 
Gulf Aircraft Engine Oil Series-R! 


_WRCRAF> 


ENGing Olt 


Assures superior performance in radial en- 
gines. Especially recommended for maximum 
operating periods between overhauls, it may 
also be used in horizontally opposed engines 
when operating conditions do not require a de- 
tergent oil. 


A fine-quality, non-detergent, straight min- 
eral oil, Gulf Aircraft Engine Oil, Series-R, 1s 
highly effective in retarding sludge formation. 
Maintains its body at high operating tempera- 
tures, too. 


For More Flying Fun—Don’t Settle 
For Less Than Gulf! 


And remember—the Gulf Airgide Directory lists Gulf 
airport dealer locations and many others throughout 
the U. S. and Canada. Comes in mighty handy. Get 
your copy from your Gulf dealer. 


A When it’s the fast Cross-Country 
& ; 
Pacer or Tri-Pacer 


Let’s be frank about it. When some people 
think of Piper they still think about the 
famous J-3 Piper Cub—loved by hundreds 
of thousands who learned to fly in it, but 
never famous for speed, range or comfort. 

The only points of similarity are flying 
ease, rugged construction and dependabil- 
ity which are built into all Pipers from 
the experience of manufacturing more 
than 35,000 planes over more than two 
decades. Otherwise, the Pacer and Tri- 
Pacer are in an entirely different class. 
In fact, in a class by themselves. For no 
other four-passenger airplane gives you 
such solid cross-country performance with 
such satisfactory economy. 

Here’s what you get in the 1952 Pacer 


cn Seen 
—————— 


FOR UTILITY THE SUPER CUB AND PA-18-A 


The new 1952 125 hp Super Cub with high-lift flaps takes off 
and lands in less than 50 yards, holds ‘the world altitude record 
of 30,203 feet. It’s a plane of hundreds of uses for farm, ranch, 
patrol, freight carrying, exploration, landing in remote areas, 

New agricultural version, model PA-18-A, has 110 gal. (18 
cu. ft.) capacity as duster, sprayer or combination unit. Out- 
performs aircraft of twice the power, lays 50-foot swath, lands 
closer to jobs for quicker loading. Wire cutters, shoulder straps, 
many other special features. Write for special PA-18-A brochure.” 


and Tri-Pacer: SPEED — better than 120 
mph. (134 mph cruise with controllable 
prop for Model 135). RANGE — better 
than 575 miles. CLIMB — ample to enjoy 
the pleasure and economy of upper-air 
flight. COMFORT — sound-proofing, ad- 
justable front seats, plenty of room. 
ECONOMY — far lower operating costs 
than any other four-place airplane. 

We all love the Cub. But it’s a cousin 
far removed from the new Pacers. Lots 
of people know that, too. More of them 
bought Pacers and Tri-Pacers in 1951 than 
any other four-place airplane. Let your 
Piper dealer demonstrate this remarkable 
airplane, For his name and free colorful 
brochure write Dept. 5-K. 


AIRCRAFT CORPORATION 
LOCK HAVEN, PENNSYLVANIA 


You'll Like These 
Advanced Pacer Features 


TRICYCLE GEAR. The Tri-Pacer is even 
easier to fly than the Cub. It virtually — 
lands by itself. Interconnected controls 
permit flying with wheel alone. Tri-Pacer 
costs less than half the price of any other 
4-place business plane with tricycle gear. 
Ideal in high winds. 


NEW WIDE GEAR. Standard Pacer gear ie 


is 12 inches wider on 52 models for fine, 
stable handling characteristics on ground. 
Hydrasorb landing gear smooths out even 
the roughest fields. New bubble wind- 
shield for added speed, strength and visi- 
bility is one of many other fine: new 
features. 


